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Right off the C0/e2e 


A new system using multiple 
cathodes is said to double the 
life of the vapor lamps used on 
highways. 


ox 


Ww 
A thermionic converter has been 
made that produces electricity 
directly from heat with an eff- 
ciency of eight per cent. 


Ww 
Studies of the northern lights 
being made with a high-powered, 
long-range radar may disclose a 
method of defense against mis- 
siles coming over the arctic. 


wa 
Submarine cable can be madelin 
any length at the Simplex Sub- 
marine Cable Division’s dock- 
side plant. Single lengths are 
limited only by the capacity of a 
cable ship’s hold, or the length 
of a train of gondola cars. 

és 
An electronic system of bank 
record keeping handles random- 
sized, unpunched paper checks 
at the rate of, 1800 checks per 
hour to 40,000 accounts. 


és 
The world’s largest solar furnace 
is being designed for installation 
in New Mexico. It will produce 
temperatures as high as 8,000°F. 


— 
Elimination of thermal noise by 
operating microwave amplifiers 
at.the temperature of. liquid he- 
lium has been found to greatly 
increase the range of radar. 

és 
An electronic map plotter is ex- 
pected to make possible more ac- 
curate and cheaper maps from 
aerial photographs and to lend 
itself to the automation of map- 
ping. 
Plans are being made to mount 
telescopes on balloons in order to 
make observations above the in- 
terference of the earth’s atmos- 
phere. 


i) 


Ww 
The U.S. Air Force has patented 
an infrared television camera for 
use at night or in fog. 


A new chemical plant will need 
no outside source of fuel after op- 
eration has begun. All the heat 
required will come from _ the 
process. 


It has been found that one area 
of the human brain contains a 
record of every detail of the per- 
son’s experience. Total recall can 
be produced by the stimulation 
of a minute electrical pulse. 


We 
Phosphors applied to _ textiles, 
sheet materials or metal mesh 
light up when a current is passed 
through them thus making drap- 
eries, for example, sources of 
illumination. 


wm 
A new microscope for the study 
of living tissues uses bursts of 
ultraviolet light too brief (one 
thousandth of a second) to injure 
the tissue. The image appears in 
color on a television screen. 


— 
A new drug promises to save the 
lives of many persons who might 
otherwise die from lethal doses 
of radiation. It has been tried 
only on laboratory animals. 


W 
A form of fiber glass containing 
uranium 235 has been developed 
as a fuel for atomic furnaces. 


7 
A new amplifier is expected to 
extend the range of radio tele- 
scopes about ten times, enough 
to equal the best optical instru- 
ments. 


a 
A giant air mattress, equipped 
with arresting and launching 
gear, has been patented for use 
as a portable airstrip. Onit planes 
could make belly landings with- 
out damage. 


w 

Tellurium lead cable sheath has 
excellent vibration, creep and 
age-hardening resistance, and 
greater flex life and_ tensile 
strength than other lead alloys, 
say Simplex scientists after ex- 
haustive tests. 


“The American manufacturers of transoceanic telephone cables” 


No. 3 in a series 


A new meter for oil pipelines will 
measure a flow of 10,000 barrels 
per hour (four times the capacity 
of present equipment) with an 
accuracy of one tenth of one per 
cent. 

és 
Simplex C-L-X (Sealex) metallic 
sheath is manufactured with 
thermoplastic covering in colors 
for voltage or general industrial 
coding. 

és 
A device called an ‘electronic 
sentry” guards against fire, ab- 
normal pressure, high or low 
water levels, temperature changes 
and other hazards. It calls a des- 
ignated person by telephone and 
gives a pre-recorded message. 


“Tree” of Knowledge 


This strange looking growth tells an 
important story to the expert eyes of 
Simplex scientists. li’s a Simplex pho 
effect 
that results when a 15 KV polyethylene 


tomicrograph showing “treeing”™ 


insulated cable is broken down 


100,000 volts. This is typical of the com 
tinuing research work done at Simplex. 
interested in the impor 
scientists 


If you are 


tant facts that Simplex 


Kitchin and Pratt have discovered on 
write for thei 


polyethylene treeing, 
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@ No radiation @ Uniform electrical properties over 


; wide temperature variations 
@ Low attenuation 


@ Unlimited operating life 
@ Excellent frequency 


response @ Continuous 1000’ lengths 


These are the Features of the 


FINEST LINE OF HIGH FREQUENCY CABLES 
IN THE COMMUNICATIONS FIELD! 
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COAXIAL 
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Dennis W. Holdsworth 





Pictured above is our new Research and Development Center 
now under construction in Wilmington, Massachusetts. Scheduled 
for completion this year, the ultramodern laboratory will house 
the scientific and technical staff of the Avco Research and 
Advanced Development Division. 





Avco’s new research division now offers unusual and exciting 
career opportunities for exceptionally qualified and forward- 
looking scientists and engineers. 


Write to Dr. R. W. Johnston, Scientific and Technical Relations, 
Avco Research and Advanced Development Division, 
20 South Union Street, Lawrence, Massachusetts. 


IDEALS AND 
PRACTICALITY 


“Science and Philosophy mutually criticize each other and prq 
imaginative material for each other.’”’... Alfred North White 





In the increasing preoccupation of science with material th 


‘and progress, the truth of this statement by one of our 


philosophers is often overlooked and forgotten. The scien 
philosopher is a rare being and is becoming rarer still, nor 
he be adequately replaced by the group technique or 
‘brainstorm’ session. 


It should be one of the noblest aspirations of all our sci 
to provide for the true contemplation of the inner meaniy 
facts and to stimulate that interplay of mind on mind 
which alone we may progress. 


In all these things, however, we cannot forget the prob 
peculiar to research and development in private industry. 
obligation to work to otherwise-determined time-scales 9 
a nice problem in balancing ideals against the practical 
of everyday life. 


It is in this field that the test of management comes. Its su 
at meeting such continuously conflicting requirements 4 
mines the character and ultimate success of the organiza 


With such thoughts as these in mind, we here at Researei 
Advanced Development Division of AVCO are seeking if 
people. We wish to foster the creative minds and funda 
thinkers, while preserving an atmosphere of self-disei 
free from a rigid hierarchy of command and organization 





Dennis W. Holdsw 


Manager, Computer and Electronic Systems Depa‘ 
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HERE’S ONE SHELL of this twin-shell, triple-lane unit just before shipment to Consolidated Edison's 


Astoria Station. It's designed to condense 1,600,000 Ibs. steam/hr. at 1.87" Hg., with 244,000 
gpm circulating water, and has 27,450 aluminum-brass tubes. Unit serves 335,000 kw turbine. 


HUGE, SINGLE-PASS, 187,000 sq. ft. CONDENSER 


... Gesigned and built by C.H. Wheeler is now being installed at world’s largest metropolitan utility 


TYPICAL REVERSE FLOW CONDENSER is this 35,000 sq. ft. 
unit for a Southern electric utility. Patented Reverse Flow feature 
permits flushing debris from tubes with only slight (and momen- 
tary) vacuum loss. Note low height to save head room, rectangular 
cross section to further utilize space for this Wheeler client. 


VICE-PRESIDENTS LEE YETTER and Roy Droescher, and Chief 
Engineer Paul Hamm are responsible for the design and con- 
struction of all Wheeler condensers. They work with engineers 
employed by C. H. Wheeler's customers, with turbine manufac- 


turers’ engineers and consulting engineers in BTU chasing. 
797TH & LEHIGH AVENUE 


C. H. Wheeler Mfg. Co. 2 oiiiccon em 


Steam Condensers +» Vacuum Equipment + Centritugal, Axial & Mixed Flow Pumps + Marine Auxiliary Machinery +» Nuclear Products 
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NEW FORK UNIT DESIGNED FOR HIGH ENVI- 
RONMENTAL VIBRATION USES. SENSIBILITY TO 


EXTERNAL FORCES IS REDUCED AT LEAST ONE 
ORDER OF MAGNITUDE THROUGH VIBRATION 
RANGE OF 2 TO 2000 CPS WITHOUT SHOCK 


MOUNTS. 


INHERENT STABILITY IS AT LEAST 1 PART IN 
1 MILLION +5°C OR 1 PART IN 10 MILLION 
WITH OVEN. 


FORK FREQUENCIES 1000 TO S000 CPS. 


LONG TERM DRIFT LESS THAN 5/10 PER YEAR. 


AVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAUAVAUAUAUAUAVAUAVAUAUAUAVAU 
TIMES FACSIMILE CORPORATION 


540 West 58th Street, New York 19, N. Y.—1523 L Street, N.W., Washington 5, D.C. 
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YOUR ENGINEERING CAREER 


wih INGERSOLL-RAND 











also means 
LEADERSHIP 





ABOVE: This huge |-R Turbo-Blower is the largest cat- 
cracking air blower ever built. it delivers 161, 500 cfm 
of 30 psi air at Tidewater Oil Company's new Delaware 
refinery, and is driven by an 11,250 hp I-R steam turbine. 


LEFT: Engineering trainees at Ingersoll-Rand's Phillips- 
burg, N. J., plant check final performance tests on 
another blower of smaller size and higher pressure. 





Vi- 

TO Here's What Blower Engineering at Ingersoll-Rand 
INE can mean to you... 

ION 


design, development and application of such 


VAG BEREVER industry needs large volumes 
specialized industrial machinery. 


CK of compressed air or gases — for steel 
mill blast furnaces, refinery catalytic crack- 


ing units and other petroleum and chemical Ingersoll-Rand also manufactures the in- 


dustrial equipment shown at the right. All 


processes—you’ll find Ingersoll-Rand centrif- 
ugal blowers on the job. These huge units, 


require a high order of engineering in their 
design, manufacture and sale. 


" IN delivering thousands of cubic feet per min- 
ute, 24 hours a day, are the very heart of If you are looking for a leadership career 
ON our vital process industries. with excellent opportunities for advance- 
This means that blower engineering offers ment, you'll find it at Ingersoll-Rand. For 
you challenging opportunities in a field of further details, contact your Placement 
major importance. There is a need for every Office, or write to Ingersoll-Rand, 11 Broad- 
type of creative engineering ability in the way, New York 4. 
OPPORTUNITIES FOR ENGINEERS 
© Sales Engineering * Production Engineering 
AR. 





* Design Engineering 


* Business Engineering 


Ingersoll-Rand 


L. C. Hopton, 1926, First Vice-President and Secretary; P 
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Diese! & Gas Engines 
Among the many graduates of Massachusetts Institute + Technology at Ingersoll-Rand are: 


. J. Bentley, 1925, Vice-President. 














Instron- 
the 
tester 
that 
stretches 
dollars 


Testing equipment dollars, that is. Here’s how: 

in testing metals, plastics, rubber, textiles, wire, adhesives, 
and many other materials, the Instron Universal Tester 
stretches equipment dollars simply because it saves money. 
And it saves money — and time — and trouble — 

simply because it does more... more accurately. 

For facts booklet, write: 


52 INSTRON 


< ENGINEERING CORPORATION 


: 2503 Washington St., Canton, Massachusetts 
Haro.tp Hinpman 739 II Georce S. Burr ’41 VIII 











PHYSICISTS, 
MATHEMATICIANS, 
ENGINEERS 


are invited to join the Lincoln Laboratory 
scientists and engineers whose ideas have 
contributed to new concepts in the field 


of electronic air defense. 


A brochure describing the following Laboratory 
programs will be forwarded upon request. 
HEAVY RADARS 

MEMORY DEVICES 

TRANSISTORIZED DIGITAL COMPUTERS 
SCATTER COMMUNICATIONS 

SOLID STATE 

(air-borne early warning) AEW 
(semi-automatic ground environment) SAGE 


SYSTEMS ANALYSIS 


m In certain of these programs, positions of 
significant professional scope and responsibility 
are open to men and women with superior qualifications. 


RESEARCH AND DEVELOPMENT 


M if "Tuncoin LABORATORY 


Box 28, Lexington 73, Massachusetts 
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Answers to Sputnik? — Artificial earth satellites, 
whether placed in their orbits by the United States 
or by other nations, forcefully bring to our attention 
the need for developing this nation’s scientific po- 
tential as completely as possible. One proposal for 
helping to achieve this aim is given (page 251) by 
ArtHuR R. von Hirret, Professor of Electrophysics, 
who established, and is the director of, the Institute’s 
Laboratory for Insulation Research. The work of this 
Laboratory cuts across many fields, such as physics, 
chemistry, mathematics, mechanical engineering, and 
electrical engineering, for example. It is not surpris- 
ing, therefore, that Professor von Hippel proposes the 
establishment of federally sponsored university re- 
search centers, operating on a truly interdepartmen- 
tal level, as a means of strengthening science for 
national defense. Professor von Hippel received the 
Ph.D. degree from the University of Géttingen in 
1924, and was Rockefeller Fellow, University of Cali- 
fornia at Berkeley in 1927-1928. He taught at the 
University of Jena (1928-1929), the University of 
Gottingen (1929-1933), the University of Istanbul 
(1933-1934), and the University of Copenhagen 
1935-1936). 


Dignity of Individual. — The mass-production tech- 
niques of the Twentieth Century, and the co-opera- 
tive teamwork which is thereby entailed, leaves little 
time — and perhaps less interest — to examine criti- 
cally the role of the individual in today’s society. In 
his essay on “The Dignity of the Individual in the 
Twentieth Century” (page 253), Joun B. Wisur, ’26, 
Professor of Civil Engineering, expresses concern for 
the effect of technological progress on the dignity of 
the individual. The most meaningful province of pri- 
vate enterprise is universal moral discipline, con- 
cludes Professor Wilbur, who adds that members of 
a free society can — and will — give their devotion to 
the common cause. Professor Wilbur received the 
S.B., S.M., and Sc.D degrees from M.I.T. in 1926, 
1928, and 1933, respectively. He was assistant in the 
Department of Civil Engineering between 1926 and 
1928, and then joined the engineering staff of the 
Maine Central Railroad Company. From 1929 to 
1930, he was bridge designer for the New York Cen- 
tral Railroad Company. In 1930, Dr. Wilbur returned 
to M.I.T. as instructor in Civil Engineering. He was 
made assistant professor in 1934, associate professor 
in 1937, and professor of structural engineering in 
1943. In 1946 he was made head of the Department 
of Civil and Sanitary Engineering, after having 
served for two years as its acting head. In addition 
to his professional achievements, Dr. Wilbur is per- 
haps best known, at least among Technology Alumni, 
for his composition “Sons of M.I.T.” 


Tomorrow’s Table. — What will America’s increas- 
ing population be having for dinner a decade or two 
hence? The nonspecialists in foods may have a diffi- 
cult time answering this question. But to food spe- 

(Concluded on page 236) 
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Cen- 
irned Stainless steel so effectively turns the battle against corrosion that 
there is no —- about the investment payout. To assure long life, 


sim BIG GUN 1 : 80" 
me ype 304 ELC stainless was selected for this 90’ stripper column. 
ne Shop-fabricated by Graver in two sections and field-welded into one 


ig in I A E S = the column was some pane me mn and tested 2 
ment of 162 psi. and 246 psi. Graver’s expertness in fabricating and welding 
ving N S T I N L S stainless is always assurance of trouble-free service. 

ition o e 

per- to turn the battle against corrosion! 

mni, 


Building for the Future on GRAVER TANK & MFG.CO..[NC. 
EAST CHICAGO, INDIANA 


a Century of Craftsmanship New York « Philadelphia » Edge Moor, Delaware « Pittsburgh 


and Alloys Detroit « Chicago « Tulsa « Sand Springs, Oklahoma « Houston 
in Steels . New Orleans «Los Angeles « Fontana, California «San Francisco 


ALLOY DIVISION 
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Solving a breakage problem 
AT CLOSE QUARTERS 





The manufacturer of this button-drilling machine had a 
tough problem: the universal joints on these parallel 
shafts carried such a torque load there were frequent 
complaints of breakage . . . yet the close centers pro- 
hibited use of a larger joint. The solution was a Curtis 
Universal Joint of the same size but higher torque. 

This is only one of many problems solved by Curtis 
Joints — size for size the strongest universal joints 
designed for industry. Selected materials, precision en- 
gineering, and over 30 years’ experience manufacturing 
universal joints make them that way. 


14 SIZES ALWAYS IN STOCK TRADE 
==" |€ CURTIS 
(6” joints on special order) 
MARK 


N id throug - 

Net sold threveh dis; | UNIVERSAL JOINT CO., INC. 
for free engineering 8 Birnie Avenve, Springfield, Mass. 
As near fo you as your telephone 


data and price list. 
EXCLUSIVELY A MANUFACTURER OF UNIVERSAL JOINTS SINCE 1919 


FREE BOOKLET TELLS WHAT 
CO. CAN DO FOR YOU 


There's practically no end to the important 

agriculture jobs that CO,—combined with Liquid 
chemistry Carbonic savvy—is doing. Chances are 
metals this combination can come up with some 
electronics surprising answers for you, too. For 
refrigeration scores of CO> applications, covering all 


industry, send for LIQUID’s new free 
drugs booklet, “Applications Unlimited.” Just 


textiles use the coupon below. 


bbe 
meer \ MAIL THIS COUPON 
2 = * a & * * . = e 
LIQUID CARBONIC 
DIVISION OF GENERAL DYNAMICS CORPORATION 
3100 South Kedzie Avenue, Chicago 23, Illinois 
Send me my free copy of “Applications Unlimited.” 


Name. m 
Company 
Position 

Addr 
City. 


























THE TABULAR VIEW 
(Concluded from page 234) 


cialists like Bernard E. Proctor, 23, and Samuel A. 
Goldblith, ’40, of the Institute’s Department of Food 
Technology, such prognostication is not difficult. 
These authors remind us (page 255) that many prod- 
ucts common to the American dining table 10 years 
from now will have achieved acceptability because 
of research now going on in food technology. The 
Review article is a printed version of a paper pre- 
sented at the Conference on New Directions in Food 
Marketing, held at the School of Retailing, University 
of Pittsburgh, on April 5, 1957. 

Professor Proctor received the S.B. and Ph.D. de- 
grees from M.I.T. in 1923 and 1927, respectively. 
Between 1923 and 1926 he was an instructor in bio- 
chemistry in the School of Medicine, Boston Univer- 
sity. Since 1926 he has been a member of the M.LT. 
staff: first as assistant and instructor, and later as a 
member of the Institute’s Faculty. He became pro- 
fessor of food technology in 1944, and the following 
year became director of the Samuel Cate Prescott 
Laboratories of Food Technology. Since 1952 he has 
been head of the Department of Food Technology. 
He is author of many technical papers and, with 
Samuel C. Prescott, 94, wrote Food Technology, pub- 
lished by the McGraw-Hill Book Company, Inc. 

Professor Goldblith received the S.B., S.M., and 
Ph.D. degrees from M.I.T. in 1940, 1947, and 1949, 
respectively. He was a member of the staff of Arthur 
D. Little, Inc. in 1940-1941, and served with the 
United States Army from 1941 to 1946. He joined the 
M.L.T. staff as a research associate in 1949, was made 
assistant professor of food technology in 1952, asso- 
ciate professor in 1955, and became executive officer 
of the Department of Food Technology also in 1955. 
He is the author of numerous articles in professional 
journals in the field of nutrition, and is associate edi- 
tor of Food Technology. 











Canada Dry bottling plant, Maspeth, Queens. 


Evidence of Good Service 
We have been employed many times over a long period 
of years by such outstanding companies as: 


Canada Dry Ginger Ale, Inc. 
Chas. Pfizer & Co., Inc. 
Consolidated Edison Co. 
New York Telephone Co. 
Avon Products, Inc. 
Convincing evidence of speed, quality of construction 
and reasonable cost. 


W. J. BARNEY CORPORATION 
Founded 1917 
INDUSTRIAL CONSTRUCTION 
101 Park Avenue, New York 
Alfred T. Glassett, '20, President 
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Apart, they’re liquid..: 


... helping make parts for your car, 
your television set, and even your tableware 


THESE TWO LIQUIDS flow as freely as 
water. Yet when poured together they 
quickly turn into a solid — without the 
use of heat or pressure. Harder than 


: many metals, the resulting plastic is 


called epoxy. 


Delicate parts for television, radio, 
and other electronic equipment are em- 
bedded in epoxies to protect them from 
moisture and vibration. And, in durable 
tableware, epoxy adhesives seal knife 
blades in their handles with a strong, 
permanent bond. 





BAKELITE, VINYLITE, and KRENE Plastics 
SYNTHETIC ORGANIC CHEMICALS 
Crac Agricultural Chemicals 
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PYROFAX Gas 
LINDE Oxygen 
Prest-O-LiTE Acetylene 


Epoxies are so hard that they are 
used to make the huge dies that stamp 
out automobile trunk lids and hoods, 
airplane wing sections and other varied 
shapes. These dies are molded in about 
half the time it takes to shape all-metal 
dies . . . and, at substantial savings. 


Many industries are now looking to 
epoxies to make better things for you. 
Developing and producing epoxies —as 
well as such plastics as vinyl and poly- 
ethylene—is only one of the many impor- 
tant jobs of the people of Union Carbide. 





together, they're solid 


STUDENTS AND STUDENT AD- 
ViseRs: Learn more about ca- 
reer opportunities with Union 
Carbide in ALLOYS, CARBONS, 
CHEMICALS, GASES, and PLAS- 
Tics. Write for “Products and 
Processes” booklet G-2. Union 
Carbide Corporation, 30 East 
42nd St., New York 17, N. Y. 
In Canada, Union Carbide Can- 
ada Ltd., Toronto. 


LG] Site). 


CARBIDE 





UCC’s Trade-marked Products include 
UNION Calcium Carbide UNIoNn CARBIDE Silicones 


HAYNES STELLITE Alloys 
ELECTROMET Alloys and Metals 


NATIONAL Carbons 
PRESTONE Anti-Freeze 
EVEREADY Flashlights and Batteries 





Dynel Textile Fibers 
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204 miles—DESERT! 231 miles—FREEWAYS! 




















4. incredible runs on 


Look for this ome onal dealer 4. b ! oO W n =© ut ti res | 


sign for better tire values . . . better 
tire care ... convenient credit terms. 


Only the air in the outer chamber escapes 
if the Captive-Air tire is cut, torn or blown 
out while you are driving. 


Reserve air in the built-in spare immedi- 
ately supports the car—lets you drive on 
for 100 miles or more at normal speeds. 








Rubber Company, Akron, Ohio , 








GOODFYEAR 


We ran cars with four purposely blown- 
out Captive-Airs over blistering hot 
desert country . . . through desolate 
swampland ...on bustling freeways... 
even over treacherous mountain roads. 


Hundreds of miles of driving with no 
damage to the “‘inner spare’’. . . no dam- 
age to the outer tires other than the 
holes we made for the tests. 


Aren’t these the tires for your family 
car? Goodyear, Akron 16, Ohio. 


Captive-Air T. M., The Goodyear Tire & , Only Captive-Air gives you a spare where you need it...in the tire on the road! 





MORE PEOPLE RIDE ON GOODYEAR TIRES THAN ON ANY OTHER KIND! 
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search now going on in the laboratories of food technologists 
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Contributors and contributions to this issue 
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Relating to the Massachusetts Institute of Technology 


Palace in ancient Thebes, 
Upper Egypt on the Nile. 


Photograph by 
Kenneth E. Bell, 17 





239 








Let me court the rivers and forests.” 
— Virgil 


North Fork, Shoshone River, east of Yellowstone Park — camera view by F. S. Lincoln, ’22 
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Getting Out the Vote 


@ In keeping with American tradition, the elective 
process will go into operation this spring as Tech- 
nology Alumni mark their ballots for officers of the 
M.I.T. Alumni Association, alumni term members to 
serve on the Institute’s Corporation, members of the 
National Nominating Committee, and (for classes 
whose numerals end in four or nine) class representa- 
tives to serve on the Alumni Council. Ballots calling 
for the election of these officers will be put into the 
mail on March 24, will be counted on April 25, and 
the results of the election will be announced in the 
June, 1958, issue of The Review. 

Nominated to serve as president of the M.LT. 
Alumni Association for one year beginning July 1, 


The Trend of Affairs 


1958, is John J. Wilson, 29, XV, Director of the Min- 
neapolis-Honeywell Regulator Company. Other posts 
and achievements of this distinguished Alumnus are 
recorded in the legend of Mr. Wilson’s portrait. 
Nominated to serve as a vice-president for a two- 
year term beginning July 1, 1958, is William W. 
Garth, Jr., 36, XV. Mr. Garth is president and treas- 
urer of Photon, Inc., as well as president, treasurer, 
and director of the International Photon Corporation, 
and Graphic Arts Research Foundation, Inc., develop- 
ers of photographic methods for setting type. Mr. Garth 
is a director of Baird-Atomic, Inc., Chemical Prod- 
ucts Corporation, and Imtra Corporation. He is a 
member of the corporation of Northeastern Univer- 
sity, the Museum of Science, and the Home Savings 
Bank of Boston. He has been active in alumni activi- 





1958-1959 Presidential Nominee . . . 


John J. Wilson, ’29, XV, heads the ballot of the Alumni Asso- 
ciation for officers whose terms begin on July 1, 1958. Mr. 
Wilson at present is director of the Minneapolis-Honeywell 
Regulator Company; in 1954-1957, he was vice-president of 
this company. He had had previous executive experience as 
president and director of Doelcam Corporation in 1945-1955 
and of Datamatic Corporation in 1955-1956. Also, from 1941 
to 1945, he was general purchasing agent for the Sperry 


Gyroscope Company. 


Notwithstanding the claims of industry on his time, he has 
maintained a keen interest in affairs of the Institute and the 
Association, serving as vice-president of the Alumni Associa- 
tion during 1955-1957. Mr. Wilson has been a member of 
the Alumni Council since 1950 and Class Agent since 1951. 
In 1949 he served as chairman of the 20th Reunion for the 
Class of 1929, and over the years has been chairman and 
member of numerous Association committees, as well as 
chairman of the First Alumni Officers’ Conference in 1955 
and of the M.I.T. Centennial Committee, 1956-1957. In 1955- 
1957 he was a member of the Alumni Fund Board. 

A civic interest is the Children’s Hospital in Boston, of 
which he is a corporation member. Mr. Wilson is a director 
of: the Second Bank-State Street Trust Company, Boston; 
Forbes Lithograph Company, Chelsea; Associated Industries 
of Massachusetts; Greater Boston Chamber of Commerce; 
and the Skating Club of Boston. He is a member of the 
M.1.T. Faculty Club, Algonquin Club, St. Botolph Club, Brae 
Burn Country Club, Minneapolis Club, Cruising Club of 
America, Eastern Yacht Club in Marblehead, and the Cat 

Key Club, B.W.I. 
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Moffett, Chicago 
Nominees for alumni term membership on the Institute’s Corporation, each to serve for a term of five years, are (from left to 
right): Donald W. Douglas, ’14, Chairman of the Board and President, Douglas Aircraft Company, Inc., Santa Monica, Calif.; 
Robert C. Gunness, ’34, Executive Vice-president, Standard Oil Company (Indiana); and Gilbert M. Roddy, °31, President and 
Director, Boston Manufacturers Mutual Insurance Company, and President and Director, Mutual Boiler and Machinery Insurance 
Company, Waltham, Mass. 


Douglas Aircraft Company, Inc. 


ties for many years. He has represented the Class of 
1936 on the Alumni Council since 1946; was secretary 
of his Class from 1947 to 1950; and class agent, 1946- 
1951. He was a member of the Executive Committee, 
1950-1952, and member of the Alumni Fund Board, 
1953-1957. He also was a member of the Alumni 
Council, representing various M.L.T. clubs in 1937- 
1938, and again from 1943-1946; Friends of the 
M.L.T. Library Committee, 1946-1953; Personnel 
Committee, 1946-1950; Advisory Council on Athletics, 
1946-1948; Advisory Council on Undergraduate Gov- 
ernment, 1949-1952; Alumni Day Committee, 1950- 
1951; Library Departmental Visiting Committee, 
1950-1954; chairman, Midwinter Meeting Commit- 
tee, 1951-1952; and member of the Committee on 
Nominations for Departmental Visiting Committees, 
1954-1957. Mr. Garth is a member of the St. Botolph 
Club (Boston), University Club (New York), and the 
Concord Country Club. 

Nominated to serve on the Executive Committee of 
the Association for a two-year term beginning July 1, 
1958, are the following two Alumni: F. Leroy Foster, 
"25, III, Director of the M.I.T. Division of Sponsored 
Research; and Philip H. Peters, 37, VI-A, Vice-presi- 
dent of the John Hancock Mutual Life Insurance 
Company, Boston. 

Nominated to serve for five-year terms, as alumni 
term members on the M.I.T. Corporation, are: Don- 
ald W. Douglas, ’14, II, Chairman of the Board and 
President, Douglas Aircraft Company, Inc., Santa 
Monica, Calif.; Gilbert M. Roddy, ’31, XV, President 
and Director, Boston Manufacturers Mutual Insur- 
ance Company, and President and Director, Mutual 
Boiler and Machinery Insurance Company, Waltham, 
Mass.; and Robert C. Gunness, 34, X, Executive 
Vice-president, Standard Oil Company (Indiana). 

The membership of the National Nominating Com- 
mittee at present is comprised of: Horatio L. Bond, 
28, chairman, Robert C. Erb, 17, Edmund D. Ayres, 
"22, Clayton D. Grover, ’22, Cecil H. Green, ’23, Max 
L. Ilfeld, 24, Ralph B. Johnson, ’27, Bissell Alderman, 
85, Harold Chestnut, ’89, and Henry Avery, ’41. 
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Nominations for members of the National Nomi- 
nating Committee (with one Alumnus to be elected 
from each of the following districts for a term of 
three years) are: District 1 — Boston, Mass. — John A. 
Lunn, 717, II; District 2 —Portlarid, Maine — Robert 
B. Follansbee, ’32, I; Montreal, Que. — Jean M. Ray- 
mond, *34, XV; District 4—Schenectady, N.Y. — 
Philip L. Alger, 15, VI; Syracuse, N.Y. — Edwin A. 
Gruppe, ’22, XIV; Rochester, N.Y.— Van Buren N. 
Hansford, 37, Il; Toronto, Ont. — Maxwell C. Coutts, 
39, XV; District 5— Newark, N.J.—Everett W. 
Vilett, 22, VI; New York City — Hartselle D. Kinsey, 
"24, X-A. 


Lecture on Nuclear Reactor 


@ Plans for operation of the nuclear reactor now 
nearing completion at the Institute were described 
in a lecture given three times (on the week-end of 
January 17) at M.I1.T. by Theos J. Thompson, Asso- 
ciate Professor of Nuclear Engineering. The lecture 
was presented for the general public on Sunday 
afternoon, January 19, in Compton Hall of the new 
Karl Taylor Compton Laboratories. It was heard on 
January 17 and 18 by high school students. 

Professor Thompson, who designed the reactor and 
has been director of its construction, showed slides 
explaining the fission process and the method by 
which it will be used in the reactor for research and 
experimental purposes in such fields as physics, medi- 
cine, chemistry and food technology. The reactor 
will be used for various purposes, among them, the 
study of nuclear fission; training of nuclear engi- 
neers; medical studies in the use of neutron beams 
for the treatment of disease, such as brain tumors; 
experiments in the sterilization of foods and medical 
supplies; experiments in improving the characteris- 
tics of materials; and studies of mechanical wear. 

Before coming to the M.I.T. Faculty in 1955, Dr. 
Thompson served as a physicist at the Los Alamos 
Scientific Laboratory, where he worked on design 
and construction of the Omega West Reactor. 
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Council Views Educational TV 


@ Activities of one of America’s outstanding educa- 
tional television stations, WGBH, were on the pro- 
gram of the first ‘meeting of the Alumni Council for 
the calendar year 1958. Gilbert M. Roddy, ’31, Presi- 
dent of the Alumni Association, presided at this meet- 
ing (the 328th of this august body) on the evening of 
January 6 in the M.L.T. Faculty Club where 174 
members and guests were present to consider the 
affairs of the Association, and to hear a discussion of 
M.L.T.’s participation in the Lowell Institute Co- 
operative Broadcasting Council, which operates Sta- 
tion WGBH on Channel 2 in Boston. 

As Secretary of the Association, Donald P. Sever- 
ance, '38, reported changes in class affiliation for two 
Alumni, and visits to 13 local clubs and to one M.LT. 
regional conference by 21 members of the Council 
and of the Institute staff. 

To date, results of the election of chairmen and 
committee members for Alumni Day, 1958, scheduled 
for Monday, June 16, are as follows: Registration — 
Wolcott A. Hokanson, staff, chairman, Robert E. 
Hewes, ’43, G. Edward Nealand, 32; Morning Con- 
ference — James Donovan, ’28, chairman, Samuel C. 
Prescott, 94, Eugene R. Smoley, °19, Arthur A. 
Nichols, 28, William C. Rousseau, 36, Louis Rosen- 
blum, 42, Mrs. Karl T. Compton; Luncheon — Albert 
O. Wilson, Jr., 38, chairman, Waldo F. Pike, ’15, 
Winthrop F. Potter, ’22, Robert C. Dean, ’26, William 
H. Carlisle, Jr., 28, Felix J. Conti, 34, C. Vincent 
Vappi, ’48; Afternoon — Allen Latham, Jr., 30, chair- 
man; Banquet — Philip H. Peters, ’87: 

Vincent T. Estabrook, ’36, chairman of the Mid- 
winter Meeting Committee, reported briefly on plans 
for the meeting to be held on February 4. Alumni 
were encouraged to bring as guests their school su- 
perintendents, principals, physics teachers, and school 
board members so that they could become acquainted 
with the work of the Physical Science Study Com- 
mittee which would be demonstrated. This committee 
is developing new curricula, books, films, and experi- 
ments for the teaching of high school physics. (Please 
see page 250 for the report of the Midwinter meeting.) 

Included in the remarks of Joseph E. Conrad, Re- 
gional Director of the Alumni Fund, was the report 
that participation in the Fund by Alumni Council 
members stands at 66 per cent; and that 7,125 Alumni 


. have contributed $214,710 as compared to $206,603 


given by 6,627 contributors for last year at the same 
time. Mr. Conrad also spoke of the regional personal 
solicitations to take place in 151 localities. In com- 
munities throughout the country, 2,000 solicitors will 
make personal calls for the Alumni Fund. Proved to 
be quite successful was the Class Special Gifts Solici- 
tation Program which had been introduced this year 
on an experimental basis. 

After the business meeting, Hartford N. Gunn, Jr., 
General Manager of WGBH, spoke on the collabora- 
tion of Station WGBH and M.LT. in undertaking 
wider dissemination of information and knowledge. 
He cited as specific examples the program, Science 


Reporter, in which Volta Torrey, M.L.T.’s Director of . 


Television, is host to distinguished men of science, 
presenting the goal and influence of science in the 
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On the Horizon 


March 13-15, 1958 — 10th Annual Fiesta, M.LT. 
Club of Mexico, Mexico City, D.F. (For 
reservations, consult Clarence. M. Cornish, 
"24, Margaritas 139, Villa Obregon, Mexico 
20, D.F., Mexico.) 

April 1, 1958 — President’s Dinner, M.L.T. Club 
of Chicago. (For reservations, consult Rob- 
ert C. Meissner, ’43, John F. Meissner Engi- 
neers, Inc., 308 West Washington Street, 
Chicago 6, Ill.) 

April 12, 1958 — Spring Dinner, M.L.T. Club of 
Philadelphia, Longwood Gardens, Kennett 
Square, Pa. (For reservations, consult Sam- 
uel K. McCauley, ’41, P. O. Box 298, Upper 
Darby, Pa.) 

June 16, 1958 — 24th Alumni Day, 1958, M.LT. 
Campus in Cambridge. 

November 8, 1958—13th M.I.T. Alumni Re- 
gional Conference, Albuquerque, N.M. 











Twentieth Century; programs designed to examine 
before the television cameras the specific areas of 
scientific knowledge in which the particular scientist 
is most knowledgeable. The Lowell Institute Co- 
operative Broadcasting Council is so confident of the 
success of the Science Reporter programs that it is 
seeking additional support from business and founda- 
tions to distribute kinescope recordings of these 
programs each week to more than 30 educational 
television stations throughout the United States 
whose weekly audience is 12,000,000 or more. 

Of the many facets of television programming dis- 
closed by Mr. Gunn, perhaps the most startling con- 
cerned the recent North Atlantic Treaty Organization 
Conference. To the best of his knowledge, not one 
radio or television program in the United States, 
either on the great network or on local radio and 
television stations, presented a comprehensive report 
on what N.A.T.O. is, why a N.A.T.O. Conference was 
called, what was to be discussed, and how to inter- 
pret the outcome of the conference. The only excep- 
tion that he could find was a program on WGBH-TV 
given the day preceding the N.A.T.O Conference 
when it presented Professor Walt W. Rostow, M.LT. 
Professor of History, and Professor Lincoln Gordon 
of Harvard with Henry Morganthau, 3d, of the sta- 
tion in a clear and concise discussion of the N.A.T.O. 
Conference. 

After Mr. Gunn’s remarks, the Council viewed a 
25-minute motion picture of a Science Reporter tele- 
cast by WGBH which took place immediately after 
the Russians launched their second satellite. In this 
program, Arthur R. Kantrowitz, Visiting Institute 
Professor, told how a dog or a man could be brought 
back alive from space, and described the shock tube 
used in his laboratory in connection with research in 
magnetohydrodynamics. 

In conclusion of the meeting, Dr. Kantrowitz was 
interviewed in person, first by Mr. Torrey, and then 
by members of the Alumni Council during a question 
period. 
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Heads Course XIV 

@ Appointment of Robert L. Bishop as Head of the 
Department of Economics and Social Science at the 
Institute was announced recently by Chancellor J. A. 
Stratton, ’23, Acting President. Dr. Bishop succeeds 
Ralph E. Freeman, who will continue as a professor 
of economics. 

“Professor Freeman has served with distinction 
since 1984 as Head of a Department which had its 
beginning in the early days of the Institute and 
which during his administration became widely rec- 
ognized for its teaching and research,” said John E. 
Burchard, ’23, Dean of the School of Humanities and 
Social Studies, of which the Department is a unit. 
“We are happy that he is to be succeeded by an 
economist of such stature as Professor Bishop,” Dean 
Burchard remarked. 


Course XIV 
Head 


_ ¢ Robert L. Bishop 


' Head, Department of 
' Economics and_ Social 
Science 


Ralph E. Freeman > 
Professor of Economics 









M.I.T. Photo 


Professor Bishop received bachelor’s, master’s, and 
doctor’s degrees from Harvard University and was 
an instructor and tutor in economics at Harvard for 
three years. He became an instructor in economics 
at M.LT. in 1942, an associate professor in 1950, and 
a professor last summer. His special field is economic 
theory, and he has been a consultant for industrial 
concerns in the textile, automotive, and glass fields. 


Professor Freeman, a native of Canada, served in 
the Royal Artillery during World War I. He studied 
at McMaster University and the University of Chi- 
cago and was a Rhodes scholar at Oxford University. 
For several years he was in private business and a 
member of the faculty of the University of Western 
Ontario. He joined the M.I.T. Faculty in 1931 and 
became head of the Department of Economics and 
Social Science in 1934. 





Willis R. Whitney: 1868-1958 


@ Willis R. Whitney, ’90, former director of the Gen- 
eral Electric Research Laboratory, Emeritus Professor 
of Chemical Research at M.I.T., and an Emeritus 
Life Member of the M.I.T. Corporation, died in 
Schenectady, N.Y., on January 9. He was 89 years old. 

Dr. Whitney was considered the dean of industrial 
research in this country. His work as founder and 
developer of the General Electric Research Labora- 
tory set the pattern for industrial scientific laboratory 
research work throughout the United States. His per- 
sonal achievements as a chemist, inventor, educator, 
and engineer were important, but in addition, scien- 
tists working under Dr. Whitney developed the mod- 
ern electric light bulb and did significant work in 
such fields as x-rays, radio, television, large turbine 
generators, and submarine detection. Dr. Whitney 
directed the Research Laboratory in Schenectady 
from 1900 until 1982, when he retired from the labo- 
ratory. He continued active service with the General 
Electric Company as vice-president in charge of re- 
search, and in 1941 became an honorary vice-presi- 
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dent and also consultant on research to the company. 

Awarded his S.B. by M.I.T. in 1890 and his Ph.D. 
by the University of Leipzig, Germany, in 1896, Dr. 
Whitney joined the M.I.T. teaching staff in 1890 and 
held a nonresident professorship after 1904. He was 
elected a term member of the Institute’s Corporation 
in 1917 and 1923, and served as life member from 
1938 until 1954. 

Honored many times, Dr. Whitney held five hon- 
orary degrees and received the Willard Gibbs Medal 
of the American Chemical Society in 1916, the 
Chandler Medal of Columbia University in 1920, the 
Perkin Medal of the American Section of the Society 
of Chemical Industry in 1921, the Franklin Medal in 
1931, the Edison Medal in 1935, the Public Welfare 
Medal of the National Academy of Sciences in 1938, 
the John Fritz Medal in 1948, and the Medal of the 
Industrial Research Institute in 1946. He was made 
a Chevalier of the Legion of Honor of France in 
1937, and was a member of the National Academy of 
Sciences, past-president of the American Chemical 
Society, and past-president of the American Electro- 
chemical Society. 
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Educational Council Secretary 


@ The appointment of D. Hugh Darden as Executive 
Secretary of the M.I.T. Educational Council was re- 
cently announced by J. A. Stratton, ’23, Acting Presi- 
dent. Formerly Assistant Director of Admissions at 
New York University, Mr. Darden will also have the 
additional title of Assistant Director of Admissions 
at M.LT. 

The Educational Council, which Mr. Darden now 
heads, is composed of about 700 M.I.T. Alumni who 
maintain liaison between the Institute and more than 
1,000 secondary schools throughout the United States. 
The primary functions of the council members are to 
keep schools informed of educational developments 
at M.L.T., to advise students on educational oppor- 
tunities in science and engineering, and to interview 
candidates for admission to M.LT. 

Since 1954 Mr. Darden has been with the Admis- 
sions Office at N.Y.U. where he was responsible for 
admissions to the school of engineering. He was also 
a Penfield Fellow in History at N.Y.U. from 1952 to 
1954 and served as an instructor in history there dur- 
ing 1952-1953 and 1956-1957. 

In World War II he served with the U.S. Army in 
Europe where he won a battlefield commission as a 
second lieutenant and received four campaign stars. 
Following the war he became a graduate teaching 
fellow at the University of Alabama (1946-1949) and 
later (1949-1952) an assistant professor of history at 
the state teachers college at Florence, Ala. 

Born in 1922 in Lanett, Ala., he was educated in 
the public schools of West Point, Ga., and received 
the degrees of bachelor of arts (1943), bachelor of 
laws (1948), and master of arts (1949) from the Uni- 
versity of Alabama. 


Twenty-five Years Ago This Month . . . 


@ The tides of the Atlantic Ocean were reproduced 
in an Institute laboratory, and made to ebb and flow 
at the will of Kenneth C. Reynolds, ’25, and John B. 
Drisko, 27, who were engaged in studying their be- 
havior in a model of the Cape Cod Canal. 

As it then existed, the Canal, owned by the govern- 
ment, was a one-way sea-level waterway 100 feet 
wide and 25 feet deep, with a total length of about 
7.5 miles. Under contemplated plans, it would be 
widened to 250 feet and dredged to a maximum 
depth of 30 feet, and have a lock to control the cur- 
rents and make transit safe for all vessels. 

Some idea of the complex problems involved in 
the investigation is indicated by the fact that the 
average rise and fall of the tide in Cape Cod Bay is 
five feet greater than in Buzzards Bay; and the tide 
time difference is three hours between the bays. 
Hence, the tide is rising in Buzzards Bay while it is 
falling in Cape Cod Bay. Under extraordinary condi- 
tions of flood tide driven by high winds, maximum 
differences in level of nine feet may occur between 
the bays. At high tide in Cape Cod Bay the water 
rushes southward to the lower level of Buzzards Bay; 
six hours later the current reverses and flows swiftly 


northward. 


The laboratory model, in length 41.5 feet, was built , 


to a scale of approximately 5.5 feet to one mile. It 


MARCH, 1958 




































































was constructed of concrete blocks to form a channel 
accurately reproducing the curving path of the Canal 
across the Cape. In its operation, time as well as size 
was reduced, for the complete cycle taking in nature 
approximately 12 hours was shortened in the model 
to a few minutes.* 


@ Congratulations were being extended to Francis 
R. Hart, ’89, upon his election to the Presidency of 
the United Fruit Company; . . . to James Reed, ’07, 
named as General Manager of the Golden Gate 
Bridge and Highway District, California; . . . to 
Robert E. Wilson, ’16, upon becoming Vice-president 
in charge of research, Standard Oil Company of In- 
diana; 

To Royal Barry Wills, 18, upon being presented 
by President Hoover with the Gold Medal for the 
best small-house design submitted in the 1932 national 
competition sponsored by Better Homes in America; 

To Niazi I. Mostafa, ‘33, upon winning the New 
England Intercollegiate wrestling title in the 155- 
pound class; . . . and to Richard Bell, ’34, who had 
set a new intercollegiate record of seven seconds flat 
for the 70-yard dash, which equaled the world’s rec- 
ord for that distance established by Loren Murchison 
in 1923. 

*Two years later, in the spring of 1935, a larger 115-foot 
model was constructed to simulate conditions in the Canal if 
then contemplated plans were carried out — widening to 700 
feet and dredging to a depth of 40 feet, thus causing an antici- 
pated tidal flow of 75,000,000 gallons per minute compared 
with the existing estimated flow of 13,500,000 gallons per 
minute. This larger model was housed in “Building 20,” a 
supposedly temporary, wooden relic of World War I, which 
was ultimately demolished in the summer of 1941. 





M.L.T. Photo 

A section of the 41.5-foot model of the Cape Cod Canal built 

in 1933 in the Institute’s River Hydraulic Laboratory. The 

instrument, shown in the channel of the model, recorded 

changes in the water level accompanying the rise and fall of 
the tides as they occurred in the actual Canal. 
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Citation for Radio Education 


@ Ralph Lowell, Trustee of the Lowell Institute, 
member of the M.LT. Corporation, and pioneer 
leader in educational broadcasting, was awarded the 
annual citation of the New England District, Ameri- 
can College Public Relations Association. The presen- 
tation was made on January 10 at the banquet of the 
A.C.P.R.A. New England district convention, meet- 
ing at the Institute. 

The citation, which was presented by Miss Jean 
Glasscock, Director of Publicity at Wellesley College, 
described Mr. Lowell as one who “has summoned the 
vacuum tube to the service of education, extending 
the excitement of new ideas and the pleasure of learn- 
ing from the lyceum halls of his grandfather’s time 
into the homes of Boston and far up the Connecticut 
Valley. 

“A banker by calling and a scholar at heart, he has 
kept a watchful guard over the quality that marks 
New England education, giving counsel and leader- 
ship to many institutions, and encouragement to all.” 

Mr. Lowell, who is president of the Boston Safe 
Deposit and Trust Company, was largely responsible 
tor the formation in 1947 of the Lowell Institute Co- 
operative Broadcasting Council. The council now 
operates the only educational station in the country 
with both TV and FM broadcasting - WGBH-TV 
and WGBH-FM. Mr. Lowell is president of the 
WGBH Educational Foundation. 

He is also a member of the Corporation of the In- 
stitute and of Northeastern University, a trustee of 
Boston University, and president of the Board of 
Overseers of Harvard University. 


Soil Stabilization 


@ Substantial and lasting improvements in the load- 
bearing capacity of the soil have important applica- 
tions where the earth is usable as a load-supporting 
structure." Thus, “soil solidification,” as it is com- 
monly called, has important potential utility in the 
construction of highways, air strips, and dams, in the 
preparation of building foundations, and in the 
fabrication of earth housing. Because of its practical 
value, considerable effort has been expended on re- 
search for soil stabilizers that are economically 
feasible while simultaneously fulfilling the physical 
requirements of a specific application. 

A solidifier suitable for use in preparing highway 
subgrades must be competitive in cost with that of 
excavating and removing existing soil and replacing 
it with suitable aggregate, and it must also lend it- 
self to incorporation in the soil with conventional 
road-building equipment. For the construction of 
military air strips or emergency highways, on the 
other hand, a suitable solidifier might be relatively 
costly, but it must be rapid-acting, effective in low 
concentrations, and incorporable with soil under 
unfavorable conditions with lightweight processing 
equipment. 

Recent research undertaken at the Institute’s Soil 
Stabilization Laboratory by Alan S. Michaels, °44, 
Associate Professor of Chemical Engineering, with 
Peter M. Williams, 57, and Kendall B. Randolph, 
56, research assistants in the Department of Chemi- 
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cal Engineering, was directed toward the develop- 
ment of chemical soil solidifiers for use in fine-grained 
soils of relatively high clay content. Such soils are often 
encountered in practice; while cohesive and strong 
in the dry state, they become weak and plastic when 
wet. No completely satisfactory method for solidify- 
ing fine clayey soils has been available in the past. 

After establishing the ideal characteristics of a 
soil solidifier of wide utility for fine-grained soil, a 
preliminary investigation of potentially useful soil 
stabilizers indicated that phosphoric acid might 
meet several, if not most, requirements. Accordingly 
one objective of the M.L.T. research was to explore 
the suitability of phosphoric acid and a few other 
related compounds as soil solidifiers, and to attempt 
to determine under what conditions such materials 
might be most effectively utilized. Another objective 
of this study was to find secondary additives which, 
when used in connection with phosphoric acid in 
soils, would further enhance soil stability. 

Five soils of widely differing composition were 
mixed with varying quantities of water and with be- 
tween 2 and 10 per cent by weight of 90 per cent 
phosphoric acid (or P2O;), compacted statically to 
controlled density, allowed to cure under specified 
conditions for periods between six hours and 14 
days, and immersed in water for specified periods. 
Unconfined compressive strength, density, and vola- 
tile content of the soil samples were measured both 
after cure and after immersion. 

It was found that all soils studied could be suc- 
cessfully solidified with phosphoric acid, higher 
strengths being obtained with the coarser-grained 
soils, and larger quantities of acid being required 
for stabilization of the finer grained soils. Curing 
under humid conditions was found generally to yield 
stronger products (both as cured and after immer- 
sion) than curing under conditions where evapora- 
tion of water occurred. The strength of phosphoric 
acid treated soils reached significant levels in less 
than 24 hours of cure, and continued to increase to 
very high values for at least several weeks. However, 
soils so treated disintegrated when immersed in water 
immediately after compaction. 

The most important variable affecting the strength 
of phosphoric acid stabilized soils appears to be the 
water content of the soil at the time of acid incor- 
poration: Mixtures prepared at water contents only 
slightly higher than that yielding maximum soil den- 
sity on compaction were found to have strengths 
markedly lower than those prepared at optimum 
water contents for maximum density. Phosphoric 
acid was found to facilitate mixing and compaction 
of soils, and hence optimum water contents for maxi- 
mum strength development were slightly lower than 
the optimum for maximum compacted density of 
the untreated soil. 

It is believed that phosphoric acid may have con- 
siderable promise as an economically realistic sta- 
bilizer for a broad spectrum of fine-grained soils, 
and that some of the shortcomings of phosphoric 
acid stabliization can be eliminated by the incor- 
poration of trace amounts of amines, acidic organo- 
phosphorus compounds, and/or fluosilicates. Further 
studies along these lines are now in progress. 
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Awards in Air Science 


@ Three Institute professors received distinguished 
professional awards at the annual honors night dinner 
of the Institute of the Aeronautical Sciences in New 
York on January 28. A fourth M.I.T. scientist was 
similarly honored at the annual meeting of the 
American Meteorological Society in New York on 
January 29. 

At the meeting of the Institute of the Aeronautical 
Sciences, Jerome C. Hunsaker, °12, Professor of 
Aeronautical Engineering, Emeritus, received the 
Gold Medal of Britain’s Royal Aeronautical Society 
“for his contributions to aeronautical research and 
education, including his inspired leadership of the 
National Advisory Committee for Aeronautics.” Dr. 
Hunsaker served as first president of the I.A.S. 

Raymond L. Bisplinghoff, Professor of Aeronauti- 
cal Engineering, received the Sylvanus A. Reed 
Award for developing ways to calculate aircraft 
loads and stresses during maneuvers; and Jule G. 
Charney, Professor of Meteorology, the Robert M. 
Losey Award for research in the field of numerical 
weather prediction. 

The American Meteorological Society honored 
Professor Henry G. Houghton, ’27, Head of the De- 
partment of Meteorology, “for his important contri- 
butions to the growth of the Society.” Dr. Houghton 


- is both’ a past president and past secretary of the 


American Meteorological Society. 

Dr. Hunsaker, who founded at M.I.T. the country’s 
first course in aeronautical engineering, has been a 
member of the National Advisory Committee for 
Aeronautics since 1923 and served as its chairman 
from 1941 to 1956. His early work included supervi- 
sion of the design of the NC-4, the first aircraft to 
fly the Atlantic Ocean, and of the airship Shenandoah. 
He became professor emeritus at the Institute in 
1952. 

Professor Bisplinghoff has been a member of the 
M.LT. staff since 1946 and director of the Aeroelas- 
tic and Structures Research Laboratory there since 


1952. He is an expert in the field of structural dy- . 


namics, and received the Sylvanus Reed Award for 
developing and systematizing techniques for cal- 
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M.I.T. Photos 


Distinguished professional awards in air science, as reported below on this page, were bestowed on four members of the In- 

stitute family. Shown above (from left to right) are: Raymond L. Bisplinghoff, Professor of Aeronautical Engineering; Jule 

G. Charney, Professor of Meteorology; Henry G. Houghton, 27, Head of the Department of Meteorology; and Jerome C. 
Hunsaker, 12, Professor of Aeronautical Engineering, Emeritus. 


culating dynamic loads and stresses in aircraft 
structures. 

Dr. Charney is a world leader in the field of 
numerical weather prediction. His work involves 
the use of giant computers in studying the physics 
of the atmosphere and in making weather forecasts. 
He previously received the Meisinger Award of the 
American Meteorological Society for his work in 
this field, and received the Losey Award for out- 
standing contributions to the science of meteorology 
as applied to aeronautics. 

Dr. Houghton, who has been head of the Depart- 
ment of Meteorology at M.I.T. since 1945, is also 
director of the Laboratory of Earth Sciences there. 
He is well known for his research on the natural 
sources of condensation and of ice-forming nuclei, 
and their processes. In 1940 he was the first recipient 
of the Losey Award, which was conferred in Janu- 
ary on his colleague Dr. Charney. 


Biophysicists Meet at M.I.T. 


@ The second national meeting of a new scientific 
society devoted to using physical and chemical 
science in the solution of biological problems brought 
about 500 physicists, chemists, biologists, physiolo- 
gists, and engineers to the Institute on February 
5, 6, and 7. Members of the new Biophysical Society, 
organized only 11 months ago, heard more than 200 
technical papers during the three-day Cambridge 
meeting, ranging over the entire field of the new 
science of biophysics. 

Harvard and M.I1.T. were joint hosts for the meet- 
ing. Cyrus Levinthal, Professor of Biophysics at 
M.I.T., was chairman of the Society's program com- 
mittee, and Arthur K. Solomon, Associate Professor 
of Biophysics at the Harvard Medical School, was in 
charge of local arrangements. 

Sessions were held in Kresge auditorium at M.LT., 
with a social hour at the Harvard Club of Boston on 
February 6. 

Biochemistry, physiology, electron microscopy, 
genetics, cardiography, and radiology were among 
the many branches of science represented at the 
meeting. 
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Individuals Noteworthy 


@ Featured in the news as the year turned were the 
38 promotions, elections, or appointments set forth 
below: 

Theodore F. Spear, ’15, as a Director, National 
Association of Manufacturers . . . Vannevar Bush, ’16, 
as Chairman of the Board, Merck and Company .. . 
Edward C. Fales, ’22, as President, Gunite Foun- 
dries Corporation, Rockford, Ill. . . . 

Edgar P. Dunlaevy, ’24, as Executive Vice-presi- 
dent and a Director, Phelps Dodge Copper Products 
Corporation . . . Ralph B. Norton, ’25, as Chief En- 
gineer, Kerite Company . . . William P. Lowell, Jr., 
’26, as President, R.L.M. Standards Institute, Inc. .. . 

Henry D. Johnston, ’27, as Vice-president, Strath- 
more Paper Company .. . Richard T. Davidson, ’28, 
as Investment Vice-president, Boston, Old Colony, 
and Boston Indemnity Insurance Companies . . . 
Gerald A. O'Connor, ’29, as Vice-president, Ray- 
mond Concrete Pile Company .. . 

Sidney L. Kaye, °30, as President, Parker Hill 
Medical Center, Boston . . . Rear-Admiral Truman J. 
Hedding, ’31, as Bureau of Aeronautics General 
Representative, Western District (BAGR) . . . How- 
ard L. Richardson, ’31, as a Senior Vice-president, 
Sylvania Electric Products, Inc. . . . 

Donald B. Sinclair, ’31, as a Director, Institute of 
Radio Engineers, Inc. . . . Thomas W. Regan, ’32, as 
President, General Box Company . . . Charles P. 
Bowen, Jr., 35, as a Director, Booz, Allen, and 
Hamilton International, Ltd... . 

Manning C. Morrill, ’39, as Vice-president for 
Operations, Cryovac Division, W. R. Grace and 
Company . . . James H. Moore, ’40, as General Man- 
ager, National Research Corporation Equipment 
Corporation . . . D. Louis Tonti, ’40, as President, 
American Bridge, Tunnel, and Turnpike Association. 

James M. Austin, ’41, as a Member of the Council, 
American Meteorological Society . . . Kenneth G. 
McKay, ’41, as Director of Development, Solid State 
Devices, Bell Telephone Laboratories, Inc. . . . John 
F. Wilson, ’41, as Vice-president in Charge of Sales, 
Metals and Controls Corporation . . . 

Otto Zmeskal, ’41, as Dean of Engineering, Uni- 
versity of Toledo . . . Richard D. Potter, ’43, as Di- 
rector of Production and Production Engineering 
Department, United States Naval Powder Factory, 
Indian Head, Md... . George L. Fichtenbaum, *47, 
as Vice-president, Better Business Bureau of New 
York City... ; 

Herbert C. Wieland, ’47, as City Planning Director, 
St. Paul, Minn. . . . John S. Anderegg, Jr., ’49, as 
President, Dynamics Research Corporation, Woburn, 
Mass. .. . 

Billy E. Goetz, Professor of Industrial Manage- 
ment, as President, Academy of Management .. . 
H. Guyford Stever, Associate Dean, School of En- 
gineering, as Vice-president, Institute of the Aero- 
nautical Sciences, Inc. 


@ In addition to those noted on page 247, special 
honors coming recently to Alumni and members of 
the Institute Faculty included: 

To Irving W. Wilson, *11, Distinguished Life 
Membership, by the American Society for Metals .. . 
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to Charles J. McCarthy, 16, and his associates of 
Chance Vought Aircraft, Inc., the Collier Trophy for 
“the greatest achievement in aviation in America, 
the value of which has been demonstrated by actual 
use during the preceding year,” by the National 
Aeronautic Association and Look magazine. . . 

To Harold F. Smiddy, ’20, the Henry Laurence 
Gantt Gold Medal, by the American Society of Me- 
chanical Engineers . . . to Manuel S. Vallarta, ’21, an 
honorary professorship, by the Universidad Mayor 
de San Andres, La Paz, Bolivia . . . to Oscar H. Horo- 
vitz, "22, honorable mention in the 1957 International 
Competition for his film “The Social Beaver,” by 
the Photographic Society of America... 

To James H. Doolittle, ’24, an honorary doctorate 
of engineering, by the University of Michigan . .. 
to Selden B. Spangler, ’32, election to the grade of 
Fellow, by the Royal Aeronautical Society of Great 
Britain ... 

To Robert L. Kyhl, ’47, and Arthur Karp, ’50, re- 
spectively, the W. R. G. Baker Award and the 
Browder J. Thompson Memorial Prize Award, by 
the Institute of Radio Engineers, Inc. . . . to Wilbert 
E. Chope, ’49, named as one of the “Ten Outstanding 
Young Men of America for 1957,” by the United 
States Junior Chamber of Commerce. 


Solar Energy 


@ Ever since 1988 when Godfrey L. Cabot, ’81, con- 
tributed a substantial sum of money for the express 
purpose of studying the utilization of solar energy, 
an interdepartmental steering committee has directed 
study of practical methods of solar heating. Three 
experimental buildings have indicated the practical- 
ity of using solar radiation for home heating. A 
fourth solar house is now nearing completion in 
Lexington, Mass. Its construction marks a new step 
toward practical use of free energy for house heating. 

Solar House IV is a very unusual dwelling, but 
not radical in its appearance, except for the south 
wall which is a glass-covered flat-plate radiant-en- 
ergy collector. The collector has 640 square feet of 
area, slopes at an angle of 60 degrees to the horizon- 
tal and nearly touches the ground. 

The energy absorbed by the collector will supply 
about 80 per cent of the total annual heating re- 
quirements. The remaining 20 per cent will be sup- 
plied by an auxiliary heating unit. 

The lessons learned from earlier experiments have 
been as thoroughly utilized to design the new “sun 
home” for optimum performance and automatic, 
trouble-free operation as is possible at the present 
stage of technology. A wide range of new ideas on 
construction techniques, architecutral design, col- 
lector economics, and means for utilizing energy to 
the maximum extent have been incorporated in the 
new building. An attempt has been made to put the 
solar heating unit on a commercial basis. 

A collector plate made of copper tubing and alum- 
inum sheet, mechanically fastened together, has been 
employed. This combination uses low-cost aluminum 
for the large collecting surfaces, and confines the use 
of copper to water tubing where the corrosion re- 
sistance properties of the more expensive metal are 
necessary. 
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Except tor replacement due to accidental break- 
age, the cover glass assemblies for the collector 
should require no maintenance. They are provided 
with filtered breathing slots to help offset expansion 
and contraction of entrapped air and other effects 
due to the thermal stresses set up by the large tem- 
perature differences between collector plate and 
outside air. 

Domestic hot water is preheated to the tempera- 
ture of the storage water by circulating incoming 
city water through coils in the solar-heated tank. 

The living quarters are heated by warm air rather 
than by radiant panels as were used in earlier 
houses. The collection efficiency is increased by this 
method, because water from the air heat exchanger 
can be returned at lower temperature to the col- 
lector. 

A large storage tank is used in conjunction with a 
small (% ton) refrigeration compressor. By storing a 
large quantity of cool water during noncritical pe- 
riods (cool days, nights) the small unit can intermit- 
tently provide much more cooling than would be 
expected from its rated capacity. 

An even more significant feature, in the eyes of 
some, is the plan to sell the house on the open market 
after it has been completed. Those concerned with 
the project hope to recover a substantial part of the 
cost of the building, less the costs directly attribut- 
able to the solar-heating system, of course. Since the 
house is intended to be more or !ess competitive with 
others of similar size, quality, and amenities, some 
insight will be gained as to the actual costs of con- 
structing a solar house. Buyer reaction to a dwelling 
of new and unusual design and planned for economy 
of operation can also be evaluated. 

Although the house is located off the campus, the 
project staff will maintain recording instruments in 
the dwelling. Their records will yield information on 
performance of the house as a whole, as well as of 
the individual components of the system. Such in- 
formation will enable designers to estimate which 
components, controls, and complexities are worth 
including in subsequent systems, by comparing the 
added cost of a component versus the value of the 
increased efficiency resulting therefrom. 

Members of the Space Heating Subcommittee are: 
Lawrence B. Anderson, ’30, Professor of Architecture; 
Albert G. H. Dietz, ’32, Professor of Building Engi- 


. neering; Joseph Kaye, °34, Professor of Mechanical 


Engineering; August L. Hesselschwerdt, ’31, Associ- 
ate Professor of Mechanical Engineering; and Hoyt 
C. Hottel, ’24, Professor of Fuel Engineering. Design 
work on the house was done by: Austin Whillier, ’53, 
research associate in Mechanical Engineering; 
Richard W. Hamilton, ’50, research associate in 
Architecture; Robert J. Pelletier, 51, research asso- 
ciate in Civil Engineering; Bernard P. Spring, 51, 
instructor in Architecture; and N. G. Ashar, research 
assistant in Chemical Engineering. 

Subsequent systems to be built by the project will 
explore and utilize other techniques for heat col- 
lection and storage utilization. To be explored in the 


future will be methods of air collection, differential | 


black collection surface treatment, surface-treated 
glass, and refrigeration with solar energy. 
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M.1.T. Photo 


Pioneers in instantaneous photography, as well as Course VI 
classmates, are Gjon Mili, ’27 (left), and Harold E. Edgerton, 
'27, Professor of Electrical Measurements. They are shown 
together in the Exhibition Room of the Charles Hayden 
Memorial Library where a group of Mili photographs were on 
display during January. Mr. Mili is a leading journalistic 
photographer whose work has frequently appeared in LIFE 
magazine. Two years ago, he spent several weeks at the In- 
stitute making a series of photographic studies that appeared 
in the May, 1956, issue of LIFE. Dr. Edgerton has been in- 
strumental in developing high-speed flash and stroboscopic 
light sources; Mr. Mili has been instrumental in using such 
light sources in professional photography with considerable 
success. 


Ground Broken for Athletic Center 


@ Early in February the Institute began construction 
of a new two-story building which will add more 
than 40,000 square feet to the existing M.I.T. ath- 
letic plant and will link several existing facilities 
into a huge new athletic complex. The new center 
is being built under a $1,000,000 bequest to M.L.T. 
by 21-year-old David F. du Pont, 56, an M.LT. 
student who was killed in an automobile accident 
in 1955. It is expected that the David Flett du Pont 
Athletic Center will be completed early next year. 

The building will provide lockers and showers 
for M.I.T. coeds as well as, lockers and associated 
equipment for 1,200 men students. It will also fur- 
nish office space for Athletic Association personnel, 
coaches, and student managers. There will be other 
rooms for trainers and training equipment, and a 
Faculty locker room. The largest single recreational 
area in the new building will be a 50 x 200-foot space 
on the second floor which will be divided by roll- 
away partitions into rooms for fencing, wrestling, 
and general exercise. Six squash courts will be lo- 
cated at one end of the building. 

Being erected on the West Campus (the campus 
to the west of Massachusetts Avenue), the Du Pont 
Center will adjoin the south side of the Cambridge 
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Armory, which M.I.T. acquired last fall for athletic 
use. The east end of the building will be of Eno 
brick and the open south side will have a curtain 
wall of glass and porcelain enamel panels. Main 
access will be from the West Campus Plaza, site of 
Kresge Auditorium and the M.I.T. Chapel. A glass- 
entranced lobby will link the new building not only 
to the Armory but also to the Briggs Field House 
and the Rockwell Athletic Cage, providing M.LT. 
with an integrated athletic center. The skating rink, 
track, and playing fields are located nearby. 

Architects for the Du Pont Center are Anderson, 
Beckwith and Haible. The general contractor is the 
George A. Fuller Company. 


Midwinter Meeting 


@ Always a high light of M.I.T. alumni activities in 
the Metropolitan Boston area in early February, the 
Midwinter Meeting of the Alumni Association this 
year (on February 4) was most fittingly devoted to 
topics dealing with the teaching of sciences at the 
high school level. As in years past, a steak dinner 
was served cafeteria style, in Walker Memorial, from 
5:15 to 7:00 p.m., after which Alumni and guests, 
including many teachers of science in the secondary 
schools, gathered at the Kresge Auditorium for a 
group of four lectures. 

Apparatus for something like a dozen laboratory 
projects was displayed in the corridors of Kresge 
Auditorium. All were intended to illustrate princi- 
ples of science, and were designed so that high 
school students could build the apparatus with a 
minimum of cost for materials, tools, and equipment. 
Three water-ripple tanks, to demonstrate wave prop- 
agation, interference, reflection, and refraction were 
adequately explained by young men associated with 
the Physical Science Study Committee, whose work 
was described by Jerrold R. Zacharias, M.I.T. Profes- 
sor of Physics, in the July, 1957, issue of The Review. 
Homemade telescopes, range finders, optical benches, 
stroboscopes, microbalances, and a Michelson inter- 
ferometer were demonstrated — all made of common 
and readily available components. Other apparatus 
on display included soap-film apparatus for measur- 
ing the thickness of thin films by light interference, 
and cleverly designed discs floating over a smooth- 
surface table top with a minimum of friction to dem- 
onstrate the principles of inelastic collision. A 
mechanical model intended to represent an analogue 
of the refraction of light rays in passing through 
media of different refractive index was also among 
the displays. 

Promptly at half past seven, D. Reid Weedon, Jr., 
’41, Vice-president of the Alumni Association, opened 
the formal part of the meeting by pointing out the 
need to improve the effectiveness of teaching science 
in the secondary schools. 

Professor Zacharias, chairman of the Physical 
Science Study Committee, outlined the progress 
achieved by this committee during the past year and 
a half. With grants from the Alfred P. Sloan Founda- 
tion, Ford Foundation, Fund for the Advancement of 
Education, and the National Science Foundation, this 
committee has assembled a working group of several 
score of scientists and teachers in colleges, universi- 


250 


ties, and the high schools, and has set itself the task 
of providing a new and stimulating curriculum in 
physics. 

The object of this new program (which is on an ex- 
perimental basis for the present) is to stimulate in- 
terest and enthusiasm for the teaching of physics at 
the high school level. To this end, new textbooks 
have been written, much laboratory apparatus (all in- 
expensive and as simple as possible) is being built, 
instruction manuals are being prepared, motion pic- 
ture films are being made to illustrate principles of 
physics that may be difficult, expensive, or incon- 
venient to demonstrate, especially in the smaller or 
less well-equipped secondary schools, and supple- 
mentary texts are in preparation. Recognizing that 
not everything in physics can be taught at the high 
school level, the committee has selected for empha- 
sis those topics that seem to be most fundamental in 
illustrating principles of physics, and leaves to sup- 
plementary reading, on the part of the more advanced 
and interested students, further study regarding ap- 
plications of these principles. The new course is in- 
tended to provide adequate instruction for those who 
do not advance any further in their physics work 
than the high school level; at the same time, it should 
provide a firm foundation even for those whose ulti- 
mate purpose is to become professional scientists or 
engineers. 

Illustrating an example of the kind of motion pic- 
ture film that will be made available, Dr. Zacharias 
showed a sound film in color demonstrating the pres- 
sure produced by light. This film showed that the 
ordinary vane radiometer, as obtainable at optical 
stores, does not operate by light pressure, although 
this effect is sometimes erroneously ascribed to the 
blackened and silvered whirling vanes when the ra- 
diometer is placed in a beam of light. The radiometer 
is not only too insensitive to show the effect of light 
pressure, but the effects cannot be properly explained, 
for the vanes rotate in the wrong direction to be at- 
tributable to light pressure. It has been shown that 
the rotation of the vanes is associated with the heat- 
ing and gas pressure in the radiometer. A simple ap- 
paratus of high sensitivity, in which a very thin vane 
of aluminum is supported from a fine quartz wire in 
a highly evacuated tube, can be made to show the 
effects of light pressure, if advantage is taken of the 
natural period of oscillation of the vane as it is ro- 
tated on its fine torsional suspension. 

Elbert P. Little, Executive Director of the Physical 
Science Study Committee, who has taught physics at 
secondary schools as well as at colleges and has a 
broad scientific background, explained the work of 
the Physical Science Study Committee. This commit- 
tee is now involved in the writing of a new exciting 
textbook, designed to make high school physics a real 
adventure; and it is designing laboratory and demon- 
stration apparatus that is spectacular, timely, inex- 
pensive enough for the smallest school, and easy to 
assemble and store. In addition, almost 100 paper- 
back books are in preparation, covering a broad range 
of supplemental subjects to provide low-cost, authori- 
tative, and stimulating outside reading on the part of 
the interested and advanced secondary school stu- 
dent. 

(Continued on page 272) 
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ai little satellite circles like an embarrassing fly 
over the heads of the free world. “Spray it with 
DDT,” says the man in the street. “It violates our air 
space,” says the diplomat. “This requires an agoniz- 
ing reappraisal,” says the administrator. Committees 
are called to shift the blame; and reassured by the 
clanging of crash programs, declassified reports and 
more meetings, the country will settle back to sleep 
unless we all feel responsible that liberty shall not 
be lost. 

But how can one expect heroic deeds, especially 
in times of high prosperity, if the true issues are not 
clarified? And who can speak with real competence? 
We all see only fractions of the picture. Still, if each 
one of us inserts his part, we will create a picture of 
the whole. 

The writer’s work is concerned with modern mate- 
rials research. In this area, of vital importance to 
national defense, a revolution has taken place in 
thinking and research approaches. The administra- 
tion patterns of American universities and govern- 
ment services dealing with this field have become as 
antiquated as Model T Fords. The Russians, not 
stifled by tradition of the past, are bound to build 
the institutes our modern times demand. 

This crisis is not solved by spending more money 
and simply expediting. Ours is a really obsolete ma- 
chine; and billions are misspent and years are lost 
in tries to keep it running. But let us explain, step by 
step, the situation now existing and the solutions that 
might provide an answer. 


Modern Materials Research 


The technical competence of a country is reflected 


‘ in the way it uses and converts nature’s resources. 


Until recently the approach has been an empirical 
one: materials were found, their macroscopic proper- 
ties evaluated, their chemical constituents analyzed, 
and applications made after proper shaping and 
processing. Test procedures, based on practical ex- 
perience, were the exclusive guide of the engineer. 
Suddenly, all this is changing. Fundamental sci- 
ence —in decades of quiet studies on electronics, 
atoms, molecules, and their concerted action in gases, 
liquids and solids — has reached the stage where a 
more powerful approach becomes possible: “Molecu- 
lar Engineering,” the building of materials to order. 
This means that we need not take the metals and 


plastics, the rubbers and electronic components that - 


industry mass-produces for buildings and household 
appliances, cars and radios, to construct with them 
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Answers to Sputnik? 


Federally sponsored university research centers, 
operating on a truly interdepartmental level, are 


proposed to meet current national defense needs 


by ARTHUR R. von HIPPEL 


our space ships and missiles, nuclear power plants, 
computers, and the other devices on which our na- 
tional safety critically depends. We can design ma- 
terials with prescribed properties for the purpose in 
hand. We can understand, by observing the molecu- 
lar phenomena, why materials fail; we can build into 
the materials the remedies against such failure and 
get true yardsticks for ultimate performance in the 
various situations encountered. We can dream up 
completely new devices, not shackled any more by 
presently available materials and empirical perform- 
ance characteristics. 

This development spells the end of the specializa- 
tion of the past, where scientists and engineers of the 
various professions were walled up from each other 
in air-tight subdivisions of schools and departments. 
The time of synthesis of specialized knowledge has 
arrived, in which we begin to think about materials 
and their applications in unified vision. The funda- 
mental concepts which help develop high-tempera- 
ture materials for missiles, better semiconductors for 
transistors, or new antibiotics for medicine are the 
same —the designing of molecular structures with 
prescribed properties. A true “One World” draws into 
close alliance all sciences and all engineering, and 

—> Science 
the promise of this Molecular and 


‘ 


approach 
‘— Engineering 
is tremendous. 

In quiet times we could sit back and let this new 
insight seep through the minds of our people in the 
span of a generation. Unfortunately, today’s new 
technological concepts are weapons. When used only 
by the opponent, they spell disaster as surely as the 
phalanx of Alexander the Great doomed the Persians 
or the advent of firearms broke the power of the 
knights of the Middle Ages. 


Materials and Defense 


Our industry is geared to mass production; it earns 
its money with the goods our daily life demands. Its 
products today are not basically different from those 
used before World War II; and our armament at that 
period required about the same materials as the 
civilian economy. 

That this was actually a misconception became 
rudely clear in World War II. Suddenly we had to 
fight in all climates of the globe, and the failure of 
materials brought our campaign to a standstill in the 
South Pacific. The gear was eaten by mites and fungi 
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and rotted in the moist heat of the jungle. Science 
and technology soon provided resistant materials, but 
many agonizing months were lost before the supply 
services responded to the needs of the fighting men. 
Inertia in continuing the use of materials and de- 
vices, even if they prove self-defeating, is an ex- 
asperating Newton’s law of economics. 

It proved easier to provide needed materials for 
new weapons like radar, for which no established 
supply sources existed, but here a different lesson had 
to be learned. The first available dielectric, capable 
of insulating and guiding radar waves, was polysty- 
rene: styrene was already in mass production for the 
manufacture of synthetic rubber. No one cares for 
purity of rubber tires, but extremely small amounts 
of impurities may disqualify a radar dielectric by 
causing absorption of the microwaves. The commer- 
cially produced polystyrene hence proved completely 
unsuitable for radar purposes. Only close co-opera- 
tion between science and industry under the pres- 
sure of war succeeded in providing methods in time 
to measure and improve the matériel and bring it into 
production in special plants. 

This instance illustrates by implication the crucial 
difficulty of combining in peacetime a strong national 
defense with the profit motive of free enterprise. 
Items of the civilian market are the money-makers 


Radar and radio astronomy installations, such as this radio- 
telescope antenna of the Stanford Research Institute at Col- 
lege, Alaska, are prime examples of the modern need for ma- 
terials of high purity and exacting, made-to-order properties. 
Elliott B. Roberts, ’21 









































and were good eriough for the defense of the past. 
Today's defense technology has moved out of the 
sphere of normal life into the realm of unheard-of 
speeds, temperatures, and pressures. Our decisive 
weapons now are not mass-production items on which 
industry can make a profit. They are ultimate weap- 
ons, few in number, which should be built with ex- 
treme precision from the right materials and 
components. Properly designed materials and really 
reliable components are not available today, indus- 
try has neither the experience nor the inherent urge 
to produce them; and there, for now, we are stranded. 
To be more specific: Prevention of war today is un- 
fortunately not yet based on human insight and 
mutual understanding but on the existence of an un- 
beatable deterrent. A few hydrogen bombs can devas- 
tate a country; a few dozen of such bombs, placed 
as war heads into missiles which can be delivered 
with certainty, will hold the world in check. Our 
ultimate defense strength thus relies on extremely 
small numbers. Why do our missiles misfire so often? 
Why do we want our missiles mass-produced? Is it 
because we buy conventional material and compo- 
nents from industry as a householder buys glass and 
screws from a hardware store? Is it because we think 
in terms of artillery bombardments of World War II? 
To prevent the next war, we have not to buy quan- 
tity but quality and extreme reliability, and that we 
can have only through modern materials research. 


Federal Research Centers at Universities 


The country needs more scientists and engineers of 
excellent training; only universities can train them 
but their financial means are insufficient for the task. 
The country needs modern materials research for de- 
fense; beautiful research is being done in a number 
of laboratories of industry but only universities can 
provide the atmosphere of pioneering research where 
knowledge is sought for knowledge’s sake without 
bias and industrial ties. The universities should 
create broad interdepartmental laboratories where 
scientists and engineers work as true allies; they have 
not yet found the framework to do this. The Armed 
Services need centers of information in which the 
latest knowledge for a whole research area is avail- 
able and facts can be checked unbiased; these have 
not been created. The Armed Services have pioneer- 
ing divisions in their research laboratories, which are 
supposed to work free from immediate tasks for long- 
range planning; several of such installations, favored 
by location and understanding administration, have 
enviable records, but in general, such laboratories do 
not flourish, because the atmosphere of free inquiry 
cannot be created; they have been depleted of men 
by industry and are frequently not more than storage 
rooms for beautiful equipment. The research scien- 
tists and engineers of the Armed Services in locations 
removed from universities are bound to grow stale, 
just as medical doctors would, if no refresher periods 
in universities were provided. All these needs can be 
met if we have enough imagination for a new venture 
of co-operation between government and universities. 

We need federally sponsored research centers at 
the universities which combine the highest standards 
(Continued on page 268) 
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The Dignity of the Individual 
IN THE TWENTIETH CENTURY 


The most meaningful province of private enterprise is universal 


moral discipline. We must now demonstrate that members of a free 


society can — and will — give their devotion to the common good. 


| HAVE been among those who have shared a con- 
cern for the effect of technological progress on the 
dignity of the individual. Among the advances of 
technology, I include everything from guided missiles 
to blenders, sports cars, and picture windows. By dig- 
nity, I mean not only the intrinsic worth of man, but 
a certain amount of self-determination into the bar- 
gain. By the individual, I refer to you, or to myself, 
or to any person who, in this Twentieth Century, may 
seem to have a lesser control over his own destiny 
than we like to regard as man’s birthright. 

That the march of technology is currently some- 
thing of a mixed blessing has been pretty well assimi- 
lated into the American consciousness. It is not, of 
course, that we aren't pleased with all that our shiny 
new hardware has done to better our living, or even 
that we aren’t eager for bigger and chromier gadgets. 
But today it is difficult to avoid the realization that 
what began as the control of nature to make our lives 
a little happier and a little more secure, has so mush- 
roomed that it has released forces and tendencies that 
could harm or even destroy the very civilization that 
has been reared to expect improvement. 

While we may manage to forget it much of the 
time, the spectre of catastrophe lurks over us — and 
it frightens us, not only because it would be such an 
horrendous thing, but because we feel so individually 
impotent either to prevent it or to protect ourselves if 
it should come to pass. And we need not go to ex- 
tremes to sense technology’s impact on our self-assur- 
ance: there is the electronic brain, which some fear 


_ as a challenge to mental integrity; and there is auto- 


mation, which to others is a threat to the dignity of 
labor. Closer to most of us, there is the extent to 
which we have become dependent on oil, for ex- 
ample — or on electricity; and there is our constant 
dependency on a host of other people that has come 
from technology’s offspring — the division of labor. It 
is sobering to dwell on possible implications of this 
enveloping interdependency of people and technol- 
ogy; and it is not surprising if we sometimes feel that 
we have been more successful in terms of techno- 
logical advance itself, than in the meaningful in- 
tegration of technology into our culture. 

To be fair, technology has —in many ways — en- 
hanced the status of the individual. It may well: be 


that nuclear energy will, in the end, prove itself a 


benefit to civilization. So-called electronic brains are 
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by JOHN B. WILBUR 


not gargantuan monsters — they are but glorified add- 
ing machines; by taking over the drudgery of massive 
computation, they can free and support man’s mental 
energies for his more creative efforts. Automation 
will not replace man save on repetitive assignments; 
being more sophisticated than mere mechanization, it 
can lessen not only the muscular burdens of greater 
productivity, but the more tedious aspects of its men- 
tal demands as well. And if the increasing depend- 
ency of man on technology has lessened his stature 
as a separate being, it has surely brought him much 
that can enrich his life, and leisure for the enrich- 
ment. These points can be argued, and there is truth 
in them; yet despite their truth we live in an anxious 
age when more could happen to us in less time — and 
through forces seemingly beyond our control — than 
has ever before been possible. Man-made perils have 
become ascendant over the perils of nature, and man 
seems an unreliable custodian of the power to de- 
stroy. In a very real sense, the sky might open up 


Photograph by H. Armstrong Roberts 





























































Photograph by Harold M. Lambert 

An old teaching can assume fresh importance in a time when 

man’s technical genius has developed too rapidly to maintain 
a close liaison with his moral behavior. 


above us in a twinkling; and this may seem a treach- 
erous shelter indeed for the nurturing of dignity. 
Reassuringly, the shelter is not so vulnerable if we 
look to man’s intrinsic worth — for his inner values 
| need not cower behind bulwarks of mortar and of 
steel. Forces beyond his control may blast the struc- 
| ture of his physical welfare; but if man so determines, 
| 
| 





there are no forces that can arrest the seeking of his 

moral and spiritual potential. Blenders, sports cars, 

and picture windows are all very well in their place — 

but they are not the bread of life. Living to a ripe old 
age, secured by a pension, may prove a blessing if it 
comes — but it is scarcely the purpose of living. Most 
of us would agree that the inner worth of man is 
more likely to be measured by the rewards he de- 
serves than by those he receives, and more often re- 
flected by the devotion of his service than by the 
years of his existence. There seems good reason to 
believe that in the Twentieth Century — or in any 
century — intrinsic worth can be inviolate. 

I can accept the idea that technological advance 
involves no built-in barrier to the intrinsic worth of 
the individual; but I cannot drop it there, for I find 
it difficult to divorce dignity from a certain degree 
of self-determination. We cannot camcuflage the fact 
that technological progress has brought us to a time 
when — regardless of who is ahead in the race for 
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destructive power — men in distant places could, in 
an hour of terror, issue orders that might lead to the 
obliteration of much of the world as we know it. In 
this dilemma it is not easy to see what the individual 
can do to minimize the hazards that face him. When 
we sense a lessening in the influence of our actions 
on our futures — when we feel that there is a threat 
to the role of self-determination in our strivings — 
then our dignity as individuals seems to find itself in 
jeopardy. 

Most of us would agree, however, that universal 
moral discipline could insure the co-existence of men 
with the two-faced prodigies they are creating. A few 
may hold that widespread discipline is best achieved 
in a pattern planned around the state’s requirements, 
and put into action by a centralized authority. This 
may appear the best way to security; but how often 
would state-ordered discipline, based on the dictates 
of one man or of a group of men, be guided by mo- 
tives that were moral in their nature? And if the sur- 
render of free choice were the price-tag of security, 
would not dignity itself be forfeited into the bargain? 

Universal moral discipline can, it would seem, rest 
only on the voluntary self-discipline of the individual. 
It can germinate in no other manner; it can be en- 
couraged by precept and example, but it cannot be 
forced upon us; it is the private obligation of the 
individual — indeed, it is the most meaningful prov- 
ince of private enterprise. It may be that in dedica- 
tion to high purpose, even of a fairly small group of 
people, there is a whole that transcends the arith- 
metic sum — paving the way, perhaps, to a more 
general moral emergence — and leading, at last, to a 
more mature status for all of mankind. Whether this 
be an old or a new hope seems quite beside the 
point; an old teaching can assume fresh importance 
in a time when man’s technical genius has developed 
too rapidly to maintain a close liaison with his moral 
behavior. 

If there is a deterrent to active acceptance of this 
doctrine, it springs, perhaps, from the thought that — 
fine words to the contrary — however well we order 
our own behavior, there is small likelihood, much 
less a guarantee, that others will be so moved. Yet, 
is not venture for high purpose, lacking the while the 
certainty of success, the very essence of true dignity? 
If there is a promise in spending one’s self freely in 
pursuit of an ideal, it lies in neither victory nor de- 
feat, but in the tasting of the flavor of living along 
the way. 

Technology, in crossing the boundary of insured 
control, has swept us into an era of new dimensions. 
We must now demonstrate that the members of a free 
society can and will — voluntarily and without guar- 
antee of security — give devotion to the common good 
through the mature conduct of their day-by-day liv- 
ing —a devotion more selfless and more consistent 
than can be exacted by the rule of any dictator, or 
under the compulsion of statism in any of its various 
forms. In this Twentieth Century — when we may de- 
termine whether the products of technology are to 
be gainfully used or frightfully abused — there is not 
only room but, indeed, the greatest possible need, 
for the dignity of the individual. Technology is part 
of civilization, and we must learn to live with it. 
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From Test Tube to Table 


Many products common to the American dining table 
10 years from now will have achieved acceptability 


because of research now going on in food technology 


Tue era of the chemist or technologist in his small 
dingy laboratory or off to one side under the 
stairs has completely passed. Today, food scientists 
and technologists are taking their places in important 
management positions in the many areas of the food 
industry, which is our nation’s greatest single en- 
deavor. 

This has come about because of greater awareness 
on the part of management of the increasingly im- 
portant role the research of today plays in the com- 
pany profits of tomorrow. Many doctoral students in 
the Institute’s Department of Food Technology take 
a minor in industrial management. Thus, we have 
emerging today a new type of food technologist, one 
who is aware of more than the test tube — one who 
is cognizant of the fact that products must be sold 
not just the first time — one who knows the meaning 
of the term “repeat sales.” , 

The modern food technologist is a man well 
trained in the disciplines of mathematics, physics, 
chemistry, biology, and the relationship of these 
basic disciplines to foods, and able to express these 
through an engineering operation. 

Recently, the research director of one of our large 
supermarket chains was questioned about his con- 
cept of what the future planning of the supermarket 
chains should be — for the year 1980 or 1990 — based 
on today’s technological progress. At the time we 
were surprised at his reply to the effect that his 
organization was interested now, and planning now 
for the year 1960 or 1965 and that this was quite a 
difficult task in itself. They really were unable to go 
as far ahead as 1980 or 1990 in their planning because 
things are moving so rapidly. 

If one analyzes this particular business, the type 
of equipment, and the facilities needed for the ini- 
tial capital investment for supermarket business, one 
can understand the enormity of the problem for 
immediate planning for five years or 10 years from 
now. 

On the other hand, one should realize that the 
progress of technological research is usually rela- 
tively slow. The time required from the concept of 
an idea or of a new food product or of a new means 
of processing which will bring a new food product 
to commercialization may be relatively long. Most 
developments in food processing have not occurred 
overnight. For example, Nicholas Appert invented 
“canning” 150 years ago; mechanical refrigeration 


equipment was developed about 1850, but the com- — 


mercial utilization of freezing for food preservation 
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did not really begin until about 1930. Thus, perhaps 
more long-range planning may be needed after all. 

There are many problems which must be solved 
between the concept of a new idea, or new food 
product, and its successful launching on the market. 
What are the major technical problems to be solved 
before a new product can be put on the market and 
become a profit maker? In general, it has been 
pointed out?* that any new food product must possess 
the following characteristics in order to be advan- 
tageous from the point of view of the company 
developing it: (1) Convenience; (2) Acceptability; 
(3) Nutrition; (4) Economy and efficiency; and (5) 
Safety. 

Any new food product possessing these five basie 
factors must also have other characteristics to be 
successful. It must (a) be superior to any competitive 
products which are now available on the market; 
(b) offer something additional to the products avail- 
able today; or (c) be a completely new product 
possessing great sales appeal, preferably by con- 
venience. 

The five characteristics of a new product listed 
above actually are abbreviated, since they include 
a whole host of factors which are encountered and 
must be solved in new product development. What 
are some of these included factors? 

(1) Convenience. As the term is used here, con- 
venience alludes to today’s trend in the housewife’s 
desire for more time to do other things. Convenience 
foods represent the impact of Mrs. America on the 
food industry.2 Convenience means processing. (In 
1956 some 71 billion dollars were spent for foods in 
this country, of which 50 billion dollars went for 
convenience items— processed foods!) Strictly 
speaking it means moving kitchen operations into 
the food factory! 

Thus, in the development of a particular new 
product today, some processing technique will have 
to be considered and worked on. In the case of de- 
hydration, for example, will the product be dehy- 
drated by means of a spray drying, drum drying, 
or lyophilization (freeze drying). 

Convenience also calls for proper packaging of the 
product. If the package is not easily opened, the 
product will not meet with favor. And let us not 
forget the primary mission of the package — protec- 
tion of the food. Many housewives today have never 
seen the cracker barrel of the general store era. 


1®Please see numbered references at end of article, page 
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(2) Acceptability. Will the product be more ac- 
ceptable, more palatable, and more desirable to the 
consumer than competitive products or products in 
a similar class? Acceptance of a product requires 
expert organoleptic panel evaluation and screening 
of the product during the developmental stage, sta- 
tistical evaluation of these many data, and finally 
consumer acceptance testing for the ultimate test. 

Acceptability also means packaging from a differ- 
ent point of view — the attractiveness of the package 
— “sales appeal.” Eye appeal sells more than 50 per 
cent of the products in today’s supermarket. 

(3) Nutrition. Many people are unqualified to 
judge nutritional quality either in a single product 
or in a diet — but every consumer is in favor of good 
nutrition. It has a plus value, although few house- 
wives will read the labels on a package to see if a 
product is optimum. Very rarely will an average 
consumer pay a premium for good nutrition but will 
reject questionable products on a faddist’s advice. 

(4) Economy. A new food product must be manu- 
factured as cheaply as possible in order to compete. 
It must be as economical as possible and still produce 
the desired convenience factors. One can readily 
guess that there is a maximum amount that a house- 
wife will pay for a certain degree of convenience. By 
going beyond that particular degree of convenience 
we encounter the old story of the law of diminishing 
returns. Low cost of a product to the consumer must 
often be aided by increasing the efficiency of factory 
production methods with the use of new and higher 
speed equipment, either in processing or packaging. 
Both of these fields are making tremendous strides in 
today’s food manufacturing plants. 

(5) Safety. A food must be safe to eat as well as 
nutritious. Thus, processing times which insure 
safety of the product, as well as optimal process 
times in terms of the best flavored product, must be 
obtained. The safety and wholesomeness of the prod- 
uct must be assured. Assurance in safety is consid- 
ered present because of the care and diligence 
exercised by the U. S. Food and Drug Administration 
in its activities to protect all food consumers. 

One can readily see that the development of a 
new food product, in terms of the five basic factors 
listed above, takes time, people, and equipment, all 
of which integrate into expense. 

What are the factors that have an influence on the 
new food products appearing on the market today? 
Many of us are familiar with the article in Fortune 
in 1953° and the more recent article in Food Process- 
ing.* Both articles illustrate very succinctly the mar- 
ket of convenience, the increase in life expectancy, 
the increase in population, the increase in earnings, 
and thus the reflected increase in living standards 
and how all of these have had an effect on the thou- 
sands of neat little packages surrounding us on a 
visit to any modern supermarket. 

There is another way of looking at this subject, 
however, and that is from the analogy of two small 
rivers having their origin in two separate mountain 
belts and both flowing into a common larger river 
which empties into the ocean. One of the rivers rep- 
resents production knowledge of today which has 
been obtained by the fundamental research of yes- 
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terday. The other river represents consumer demands, 
arising basically from more income from more people, 
Together they are integrated in the modern food 
industry of today resulting in what we now can see 
on a visit to any modern supermarket. 


Packaging and Its Influence on Today’s Foods 


Packaging plays one of the most important roles 
in the modern supermarket.® A glance into the recent 
past may make this even more vivid. 

A century ago—even a half century ago — when 
a housewife went shopping, the grocer dug out 
raisins from a battered fly-bitten box, kicked a tomcat 
out of an open barrel of cereal or of sugar, sliced a 
ham with a general purpose utility knife that cut 
everything, and laid the slices of meat on some old 
pieces of secondhand paper. 

Contrast this with today’s packaging. Plastic films, 
metal foils, laminates, flexible and rigid materials 
provide packages with bright attractive lithography. 
We have glass containers and metal ones, and food 
packaged in tubes. Packaging has opened up a 
whole new era in foods. 


Today's Newest Products 


Among the products which have been associated 
with the market of convenience and which have had 
a tremendous influence on the shelves of grocery 
stores within the past five years have been the follow- 
ing items: prepared cake mixes, precooked frozen 
fish sticks, instant milk, frozen dinners, prepackaged 
fresh meats, frozen meats, soluble nonfat milk, and 
dehydrates. 

Baking mixes have had a tremendous impact on the 
American housewife, as well as on the industries 
which are contiguous to the cereal industry — the 
shortening industry, the spice industry, the flavoring 
industry, and the dairy industry. 

While the idea of mixes dates back to 1889 with 
the familiar “Aunt Jemima” pancake mix, it is only 
within recent years (with the development of new 
ingredients and processes, such as antioxidants, 
tailor-made shortenings, de-sugared egg solids, ac- 
tive dry yeasts, and locked-in flavors) that it has 
been possible to obtain many varieties of baking 
mixes which have good shelf life and which compare 
favorably both in finished product and in cost with 
the old-fashioned homemade product. In 1955 it was 
estimated that $137,000,000 was spent by Mrs. Amer- 
ica on 350,000,000 packages of baking mixes! 

Precooked frozen foods are another important 
item in the convenience market. The reason for this, 
of course, is the desire for Mrs. America to have more 
time for communal affairs and for more leisure time. 

In general, the frozen food market represents an 
accomplishment on the part of food technologists to 
obtain foods with the same savory characteristics 
throughout the year that are normally associated with 
fresh foods in season. 

The development of home freezers from the un- 
known to the commonplace since World War II, as 
well as the development of excellent display cases 
for stores, has helped increase the sale of frozen 
foods. Frozen foods accounted for some 8.8 of the 
17 billion dollars’ worth of chain food store business 
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in 1954, and it is estimated that, in 1960, frozen 
foods may account for 10 per cent of the chain 
supermarket sales.* This is an enviable record for an 
industry which has just celebrated its 25th birthday. 

Of all the frozen foods in 1955, prepared or pre- 
cooked foods took first prize in terms of increase in 
sales. Pot pies outrank all others in dollar sales ex- 
cept orange juice, and the list is ever expanding, as 
potato products, fish sticks, complete dinners, waffles, 
fruit pies, cheesecake, cream pies, Chinese foods, 
pizza pies, and blintzes are added. 

Precooked frozen foods represent one of the out- 
standing examples of laboratory achievement being 
translated into commercial production. The problems 
to be solved were manifold and covered almost every 
aspect of food technology from the basic raw mate- 
rials to the package, and from processing techniques 
to distribution. 

Instant milk represents one outstanding develop- 
ment, both from the point of view of new process 
techniques as well as from the standpoint of dairy 
products themselves. 

In so far as milk is concerned, one of the revolu- 
tions of the Twentieth Century has been the devel- 
opment of “instant” nonfat skim milk solids. This 
development has catapulted the use of dry skim milk 
solids from the unknown to the commonplace in the 
home, as well as in bakeries and other food indus- 
tries. Not only have a number of companies begun 
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producing this milk, but also types of equipment for 
its manufacture have been developed. 

Prepackaged frozen meats have been another item 
which has had a recent boom, again due to the 
desire of the housewife for convenience foods. Pre- 
packaged frozen meats have been popular from the 
point of view of the housewife for she knows exactly 
what she is getting and that there will be little or 
no waste. Furthermore, with the development in 
packaging that has taken place over the past few 
years, it has been possible to have all cuts and types 
of meats of the highest quality readily available. 

Dehydrates represent the ultimate in convenience 
items. They range all the way from powdered bever- 
ages, cake mixes, dessert mixes, soup mixes, salad 
dressings, gravies, and sauces, to milk drinks for in- 
fants. While dehydration dates back to antiquity, it 
is only since the tremendous requirements for feed- 
ing our troops overseas in World War II that the 
dehydrates have come into their own. 

Advances in technology have made possible the 
multitudinous varieties of dehydrated foods of superb 
quality that we have today. Dehydrates may be 
considered a war baby for, if one were to study the 
history of warfare, one would find that in the Civil 
War and in the Boer War troop rations contained 
dehydrated foods. 

World War I saw the industry expanding to a 
marked degree. However, the fundamental knowl- 
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edge and technology of dehydrates were so poor that 
the industry suffered a decline following World War I. 
World War II, however, saw an immense amount 
of research carried on by the Department of the 
Army, as well as industry, with the result that follow- 
ing World War II there has been a tremendous up- 
swing in consumer acceptability, as well as resultant 
sales. The soluble coffee industry itself now accounts 
for over $200,000,000 in annual sales, and this indus- 
try did not really become popular until after World 
War II and technological developments of that time. 

One has but to look around in any supermarket 
and become amazed at the number of dehydrates 
that have assumed a large amount of shelf space 
because of consumer demand. 

If one were to look at the various rations available 
for the Armed Services today,’ one cannot help being 
impressed with the tremendous amount of research 
and development that have gone into the preparation. 
With our Armed Forces numbering in the vicinity 
of 2,000,000-3,000,000 men, widely scattered over the 
four corners of the earth and in locales varying from 
many leagues under the sea to 10 miles in the air, 
one cannot help being impressed with the tremen- 
dous accomplishments of science and technology in 
overcoming the feeding problems. Every one of 
today’s newest products is a part of the food for the 
Armed Forces plus a few others, such as Air Force 
in-flight-meals, liquid meals and semisolid meals, and 
many others. 

The story is now old about the nuclear submarine 
and the need for surfacing only for re-enlistment 
purposes of its crew; but this does give us an idea 
of the problems with which the military and the 
food ‘industry are faced regarding special feeding 
problems for the submarines in the nuclear age. 

Foods have been developed, and more foods must 
be developed, which will require a minimum of 
space, a minimum of refrigeration, and offer a max- 
imum of nourishment and a maximum of consumer 
acceptability. 


New Foods and New Food Processes 


When speaking of this subject, one really becomes 
a prophet, but prophesying for the food industry is 
really not so difficult as for some other industries, be- 
cause it is a fairly safe wager that in the year 1975 
or in the year 2000 our descendants will like steak 
as much as we do today. Moreover, it is a pretty safe 
prediction that in the year 1975 or in the year 2000, 
99 out of 100 persons will want to eat three square 
meals a day. 

Today, we see the development of a number of 
food items, a number of food processes, which are on 
the horizon for tomorrow. It is difficult to separate 
food items and food processes because new food 
processes will result, undoubtedly, in new food 
items. Let us look at processes for the moment. 

Today, we are in the atomic age, and food tech- 
nologists are now just as aware of this as are nuclear 
physicists. Some 14 years ago, the M.I.T. Department 
of Food Technology pioneered in the use of ionizing 
radiation energy for the sterilization of foods, drugs, 
and pharmaceuticals. Today, the atomic age is pro- 
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ducing disease-resistant grains, and tomorrow, when 
the problems are solved, pasteurized and sterilized 
food products should be available on the open 
market. 

Today, radiation-preserved drugs are available for 
purchase. There is no reason to doubt that a number 
of the problems now being worked on in the field 
of radiation preservation of food will be solved some 
10 years hence. 

The biggest single problem facing radiation pres- 
ervation of foods is associated with the changes 
which take place in the foods due to radiation and 
which are undesirable from the point of view of con- 
sumer acceptability. Some of these problems have 
already been overcome. Others are being worked on 
in many laboratories throughout the country. Five 
years ago almost every food technologist in the 
country would have said there is no hope of over- 
coming the problems involved in making milk a 
successful radiation-sterilized food. Milk is one of 
the most sensitive of foods when treated by ionizing 
energy. Radiation research in the laboratories of the 
Department of Food Technology at M.I.T. has re- 
sulted in a new method of using ionizing energy for 
the sterilization of milk, which has already enabled 
us to bring the off-flavor threshold recognition dose 
of radiation for milk and milk products within range 
of the sterilization dose, and certainly far beyond 
the range of dose required for pasteurization. 

Because of the tremendous impacts and large sums 
of money now being spent in research in this promis- 
ing field of food technology, I think it is safe to say 
that within the next decade a radically new method 
of food processing will be available and will be in 
limited use throughout the country. 

Radiation preservation will not supplant refriger- 
ation. This is one of the misconceptions that many 
people have about cold sterilization. You may recall 
that 30 years ago, it was prophesied that freezing of 
foods would replace canning. Yet in 1955 more 
metal containers and glass jars for heat-processed 
foods were manufactured than in any year since 
canning started. In this same period, freezing of 
foods has increased rapidly. This increase has ap- 
parently been without any effect on many canned 
products. The per capita of consumption has in- 
creased from 30 pounds per capita to 96.7 pounds 
per capita in the past 25 years. Thus, new food 
processes merely mean more processed foods of, 
many kinds rather than less food processed in one | 
particular way.® 

The analogy between the freezing and the canning 
industry of the past 25 years is just as applicable 
today when one compares radiation preservation and 
refrigeration. Radiation preservation will only supple- 
ment and complement refrigeration rather than sup- 
plant it. Based on the technological knowledge of 
today, and the research work already done in our 
Department on radiation, we can foresee the time 
when preserved chopped meats (hamburgers) can 
be kept well over a year by mild radiation treatment, 
whereas without such radiation, they normally keep 
only six or seven days at most at temperatures of 
40 to 45 degrees F. Other food products which may 
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or CrLeageed con plesiidenes Liiinibiene oo 


“Printed circuits!” “Printed circuits!’’ You hear it 
on all sides today. And well you might. For printed 
circuits have so many advantages. They have com- 
pactness as compared to conventional wiring and 
compactness that makes possible better assembly 
arrangements and techniques. Numerous, time-con- 
suming hand operations are eliminated, there are 
fewer rejects, shorter, less intricate assembly lines, 
and fewer soldering operations, as with printed cir- 
cuits a single dip-soldering opera- 
tion can solder all joints at once. 

Revere, naturally, has been in- 
terested in printed circuits from 
their very inception. So Revere 
Research Engineers immediately 
went to work to perfect a copper 
that would meet all of the rigid 
requirements encountered in man-’ 
ufacturing printed circuits as well 
as those necessary to their effi- 
cient operation. Accordingly, they 
set up these rigid specification 
standards: there can be no peaks 
or valleys. Surface must be hard 
and of uniform density through 
and through and side to side to maintain positive con- 
ductivity throughout the circuit. Also, a hard surface 
permits resist to clean off easily as there are no pores 
to hold resist and cause trouble later when soldering. 
Even the most closely spaced and finest lines encoun- 
tered in a printed circuit must have a sharp definition 
of the edges and be freer from pits, pinholes and 
imperfections. 

Also, the copper must be free from oxidation as 
it comes from the mill and without lead inclusions, 
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present a sufficiently clean surface so that fluxes will 
wet readily and when automatically soldered the 
solder coat will be uniform every time... free of 
skips or bald spots. Copper-to-laminate bond strength 
must be uniform and adequate. Revere Rolled Cop- 
per also shall exceed standard specifications as well 
as meet ASTM B5 specification for purity with a 
99.9% minimum rating. 

Those were the rigid standards set up by Revere 
Research Engineers and those 
are the standards met by the 
Revere Rolled Copper now avail- 
able in unlimited quantities. Said 
one laminator, after using Revere 
Rolled Copper, “It enables us to 
give our customers superior cop- 
per-clad laminates that present a 
smoother surface (freer from pits, 
pinholes, and imperfections). . . 
more uniform thickness without 
sacrifice of conductivity. The re- 
sult has been, consistently satis- 
factory etching at better produc- 
tion rates.” 

And, because you can get all 
the advantages of Revere Rolled Copper at no extra 
cost it will pay you to make absolutely certain that 
you specify Revere Rolled Copper for your printed 
circuits when you order your boards from your 
laminator. 

But, whether you order Rolled Copper from Revere 
or other materials furnished you by other manufac- 
turers . . . the best results and the greatest satisfac- 
tion are obtained only when you take your suppliers 
into your confidence. 


REVERE COPPER AND BRASS INCORPORATED 
Founded by Paul Revere in 1801 
Executive Offices: 230 Park Avenue, New York 17, N. Y. 
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TEST TUBE TO TABLE 
(Continued from page 258) 


have their refrigeration shelf life extended are lunch- 
eon meats, frankfurts, and other cuts of fresh meats, 
such as steak. 

Another new method of food processing includes 
the application of antibiotics to increase the shelf 
life of foods. Today in the United States chickens 
are being processed in ice containing antibiotics in 
order to extend the shelf life of the chicken. Research 
has indicated the tremendous possibility for other 
antibiotic-processed foods. The rationale of this 
method is that the antibiotics will inhibit the micro- 
organisms which grow, multiply, and cause spoilage. 
Thus, increased shelf life is obtained. The Food and 
Drug Administration allows this process with 
chicken because chicken is never eaten in the raw 
form but is cooked thoroughly, and it has been found 
that the amount of cooking required will destroy any 
antibiotic. The Food and Drug Administration has 
thus far not allowed the antibiotic to be used with 
any other food in this country although Canada has 
allowed certain antibiotics to be used with fish. 

Research is under way now with other antibiotics 
in various types of fish and with injecting antibiotics 
into meat animals just prior to slaughter. Antibiotic- 
treated foods may be one of the developments to be 
looked for in the grocery market of the future. 

A third method of processing which may: find its 
way into food products willbe the application: of 
microwave energy for processing as well as for 





cooking. You all know that ranges are now being 
manufactured which have radar magnetrons as en- 
ergy sources to permit uniform and rapid heating 
throughout products so that roasts may be prepared 
in 25 minutes and cakes baked in one minute. These 
electronic ovens are available today. The basic prin. 
ciple, that is, high-frequency heating, may find its 
way into food processing of tomorrow for the pro- 
duction of certain dehydrated foods. 

One of the developments of today still im the re 
search stage is frozen baked goods. The most moderg 
bakeries of today preparing for a large supermarket 
business find it necessary to change formulae ard 
ingredients a number of times each day. Thus, the 
production capacity is greatly reduced due to the 
necessity of changes to meet the large variety of 
products which must be baked. Sometimes produc 
tion is changed as much as 40 times in one day ip 
one large bakery. If one were able to spend a certain 
period of the week producing only one item, such 
as bread, and then freeze the bread properly so that 
it could be shipped in the frozen state and kept in 
warehouses until required, one could raise the pro 
duction capacity of a particular bakery severalfold 
and thus more than pay for the increased cost due to 
refrigeration. 

Frozen baked goods are being developed today 
which do not differ in quality from fresh baked goods 
and with a resultant saving to the producer, not only 
in dollars but in production facilities. Tomorrow - 
and this tomorrow is almost here today — I think one 

(Continued on page 262) 











BIW “Super-Jet” Insulation is the brand name given to a 
form of insulation applied to a series of insulated wires and 
cables designed for temperatures of 1000°F. 

This insulation is fibrous in form. At the same time it is 
protected to some degree from absorption of moisture from 
the air under humid conditions. The process of decomposi- 
tion or heat aging at this temperature does not leave a 
carbon deposit which would deteriorate the insulation. 
Two classes of use and ratings have been adopted. For In- 
strument Wiring voltages usually not over 120 volts A.C., 
and given a rating of 300 volts, a minimum thickness of 
insulation is used to provide a small diameter and light- 
weight cable for instrument circuits. For Power Cable ade- 
quate insulation is applied to provide a rating of 600 
Volts A.C. 

Both classes of cable are made in the shielded and un- 
shielded types. The shielding consists of stainless steel 
braid which is recommended in all cases where abrasion 
is an important factor in the life of the cable. 





BIW “SUPER-JET’ 
1000°F INSULATED WIRES 


SUPER-JET INSTRUMENT WIRING 


Size O.D. 100 250 500° 1000’ 
#24 Gauge .100” $ 55 $ 45 $ 40 $ .35 
#24 Gauge Shielded .125”  .60 50 45 40 
#20 Gauge 110” + .60 50 45 .40 
#20 Gauge Shielded .135”  .65 >] .50 45 
#16 Gauge 135” .70 .60 55 .50 
#16 Gauge Shielded .160” .80 -70 .65 .60 


SUPER-JET POWER CABLE 





#20 Gauge .150” .80 .70 65 .60 
#20 Gauge Shielded .175” .90 .80 .75 .70 
#16 Gauge .160” 1.00 .90 85 .80 
#16 Gauge Shielded .185” 1.10 1.00 95 .90 
#12 Gauge .200” 1.20 110 1.05 1.00 
#12 Gauge Shielded .225” 1.30 1.20 1.15 1.10 


This important development is now available. 


BOSTON INSULATED WIRE AND CABLE CO., BOSTON 25, MASS. 


Price per Foot 
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MAGNETOHYDRODYNAMICS 





Magnetic fields, acting as a double piston, 
drive luminous ionized shock waves through 


and SPACE TECHNOLOGY 


Magnetohydrodynamics provides one of the most promis- 
ing approaches for attaining the velocities and specific 
impulses that will be required for manned space flight to 
a planet, landing, and returning. 

The critical problem in attaining velocities of hundreds 
of thousands of miles per hour is the containment of tem- 
peratures comparable to those in the interior of stars. 
Because the temperature of the driving reaction will have 
to rise as the square of the exhaust velocity, temperatures 
greater than one million degrees wil! be encountered in 
reaction chambers. Magnetohydrodynamics offers a 
unique solution to the basic problem of containing the 
reaction without contact with the chamber walls. 

Briefly, the physical principles of magnetohydrody- 
namics are these. Since gas at such temperatures is com- 
pletely ionized and is an effective conductor of electricity, 
the introduction of currents in the gas (in this state 
called a plasma) creates an electromagnetic field. This 
field makes it possible to control the plasma by applying 
an external opposing magnetic field which creates a mag- 
netic bottle to contain the charged gas particles. Similarly, 


a magnetic-field piston can be used to accelerate the par- 
ticles. Such magnetohydrodynamic reactions are expected 
to develop exhaust velocities that are an order of magni- 
tude greater than those generated by present chemical 
rockets. 

At Space Technology Laboratories, both analytical and 
laboratory work are proceeding in the field of mag- 
netohydrodynamics. This work illustrates the advanced 
research in STL’s Physical Research Laboratory, which 
emphasizes the application of basic physical principles to 
the requirements of space technology. 

In support of its over-all systems engineering respon- 
sibility for the Air Force Ballistic Missile programs, and 
in anticipation of future system requirements, STL is 
engaged in a wide variety of research and experimental 
development activity. Projects are in progress in elcc- 
tronics, aerodynamics, propulsion, and structures. 

The scope of work at Space Technology Laboratories 
requires a staff of unusual technical breadth and compe- 
tence. Inquiries regarding the many opportunities on the 
Technical Staff are invited. 


Space TECHNOLOGY LABORATORIES 
A Division of The Ramo-Wooldridge Corporation 


S730 ARBOR VITAE STREET * LOS ANGELES 45, CALIFORNIA 
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transparent tube. One-tenth microsecond ex- 
posure in STL’s Physical Research Laboratory. 


261 











TEST TUBE TO TABLE 
(Continued from page 260) 


will see a large number of baked goods on the mar- 
ket distributed in the frozen state. Thus, a given 
bakery might bake bread on Monday and Tuesday 
and then bake pies on Wednesday. These items will 
be frozen and distributed as needed for the rest of 
the week or even for several weeks. Then Thursday 
and Friday will be used for the production of various 
other miscellaneous products, such as buns and 
cakes, with a resultant increase in the plant’s output. 

Another product to come on the market tomorrow 
will be dehydrated meats. Thus the housewife of 
tomorrow will be able to go to the grocery store and 
buy five one-pound steaks weighing only one pound 
and keep them on the pantry shelf instead of in the 
refrigerator. When she is ready to use them, all she 
has to do is soak them in a predetermined amount of 
water for a predetermined amount of time and put 
them in the oven to broil. 

Another development which is in the test-tube 
stage today, but which certainly should be available 
tomorrow, are the aerosol foods. Semisolids such as 
spreads, salad dressings, condiments and sauces, 
ketchup, peanut butter and mayonnaise, for example, 
coming out of a can in an aerosol, just like shaving 
cream, will be easier to dispense and easier to store 
and undoubtedly will find great favor in the con- 
venience market of tomorrow. 

We already have some aerosols today, such as 
whipped cream which, in 1955, was sold to the extent 





of some 60,000,000 cans. In addition to the products 
which I have mentioned, there are certainly other 
individual products which will be on the market, 
such as dehydrated potatoes, potato cubes, and 
potato granules. 

Innovations in packaging of many foods will take 
place which will avoid dishwashing. Even today we 
have some foods which are sold in disposable alumi- 
num platters including frozen steaks, T.V. dinners, 
and muffin mixes which have built-in plastic “mixing 
bowls.” 

In addition to all these, however, I think that the 
biggest revolution to take place in the food industry 
will be something that we cannot yet define very 
well, because it is really in the test-tube stage. That 
relates to fundamental research on the chemistry 
and flavor of foods. Recently, a new rationale has 
been developed on certain enzymes which contribute 
to the flavor of foods and which are lost in the heat 
processing of foods. 

But more important than this is the objective de- 
termination using latest techniques in physics and 
chemistry to characterize those compounds respon- 
sible for flavor of foods. What gives coffee the aroma 
that we like when we wake up in the morning? Why 
do we prefer charcoal broiled steak to steak broiled 
in an ordinary oven? What is there about fresh vine- 
ripened tomatoes that we prefer when they are 
available in July, August, and September, to the 
tomatoes shipped from down South during the 
middle of winter? Why is the flavor of banana differ- 

(Continued on page 264) 
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Full-scale cutaway model of 4-story high 
Shippingport reactor. The reactor vessel, 
indicated by the colored areas, was de- 
signed and built by Combustion. Model 
made for Westinghouse by Gardner 
Displays. 


Type of Steam Generating, fF we 
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Today, commercial electric power from the atom is a reality in America. 
On December 2, 1957, the country’s first full-scale atomic power plant... 
the Shippingport Station operated by the Duquesne Light Company ...went 
critical. It began producing power December 18 and reached full power 
output 5 days later. Designed by Westinghouse Electric Corporation for 
the Atomic Energy Commission, this pioneer nuclear power plant is now 
in regular operation, supplying electricity to the Pittsburgh area. 

Combustion Engineering was one of Shippingport’s major suppliers. Its 
contribution: the heaviest unit of atomic power equipment ever built... 
the 235-ton reactor vessel—depicted by the colored areas in the picture 
opposite. This mammoth container houses the nuclear fuel charge within 
81-inch steel walls. More than 312 tons of water pass through the vessel 
every second—at pressures of about 2,000 pounds per square inch—to carry 
off the tremendous heat generated by the nuclear reaction. Though it stands 
over three stories high, many of its massive parts were machined to 
watchmakers’ tolerances. Entirely new fabrication and inspection tech- 
niques had to be developed to make such precision possible. 

Combustion’s activity in the field of nuclear power has ranged from 
such civilian projects as Shippingport and the Fast Breeder Reactor vessel 
for the Enrico Fermi Plant* to the design and manufacture of a complete 
submarine reactor system and numerous components for our nuclear 
Navy. C-E’s highly specialized personnel and extensive facilities for nuclear 
work will enable the Company to occupy as important a place in the 
future use of atomic fuels as it has long held in the field of conventional 
power generation. 


*Designed by Atomic Power Development Associates, Inc. 
for operation by Power Reactor Development Company 


COMBUSTION ENGINEERING 


Combustion Engineering Building 
200 Madison Avenue, New York 16, N. Y. 
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DRY TYPE TRANSFORMERS, 
CONSTANT CURRENT REGULATORS 
AND SATURABLE REACTORS 


CONSTANT 
CURRENT 
REGULATOR 
used in an 
industrial 
electrochemical 
process. 


CONSTANT CURRENT 
REGULATOR 

for street, subway and 
airport lighting. 





DRY TYPE TRANSFORMER, 

300 KVA, for unit substation. Other transformers 
are available from 5VA to 2000 KVA as well as 
Saturable Reactors from 25VA to 500 KVA. 


MILWAUKEE 1, WISCONSIN 


Harold E. Koch, ’22, President 
Elton E. Staples, '26, Vice President 
Chester Meyer, ’36, Assistant Secretary 
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TEST TUBE TO TABLE 
(Continued from page 262) 


ent from that of an orange? What contributes to the 
difference between ripe bananas and green bananas? 

Today we have available a host of new techniques: 
vapor-phase chromatography, counter-current dis- 
tribution, infrared spectroscopy, ultraviolet spectros- 
copy. These and many other techniques may unlock 
the secrets which are so tightly held by nature 
within the cellular membranes of foods — the secrets 
of the flavor molecule. We, as are other laboratories 
throughout the country, are extremely active in this 
area, and feel that when we are able to unlock these 
tightly held secrets of nature — of what flavor is in 
different foods — we will then be able to produce for 
the American public optimal foods in terms of flavor. 
This is, I think, the biggest revolution now in the 
test-tube stage in terms of research. 

In addition to this, we are active in pursuing other 
objective means of evaluating food quality. We now 
have developed electronic equipment in our labora- 
tories for measuring texture electronically and for 
measuring color electronically, as well as other physi- 
cal attributes. 

These, I think, are the important developments on 
the horizon today; and when I say horizons [ liter- 
ally mean that, for our two-week summer course for 
industry, given in the Department of Food Tech- 
nology at M.I.T., is entitled “Horizons in Food 
Technology.” 

You may ask, what about the use of Chlorella? What 
about food yeast in our diets of tomorrow? It is true 
that these are being developed today beyond the 
test-tube stage and that they will provide some foods 
for undeveloped areas of the world. 

For these undeveloped areas, there are other foods 
such as fish protein which will be available. But with 
the help of a divine Providence our standard of liv- 
ing will keep on increasing and our descendants 
probably will be just like you and just like me — still 
wanting to eat, in the year 2000, three square meals 
per day, preferably steak, chops, lobster. 

There are many advances that science and tech- 
nology will produce for us from the test tube of 
today to commercialization tomorrow. These ad- 
vances will result in better life and better health for 
mankind through improved food and increased nu- 
trition. If these things do occur, and we predict they 
may, it will be due in large part to the efforts of the 
food technologists who carry the new ideas to the 

(Concluded on page 266) 





“Precision-Gauged” 
HAIRSPRINGS 


More thon 20 years’ experi 
ence making all types of hair 
springs for critical instrument 
applications. High volume 
production with absolute uni || 
formity. | 

! 


PRECISION PRODUCTS COMPANY INC OF WALTHAM | 


WALTHAM 54 ° ° MASSACHUSETTS 
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VIEW 





What is the 


The Bell System is wires and cables and 
laboratories and manufacturing plants and 
local operating companies and millions of 
telephones in every part of the country. 


The Bell System is people . . . hundreds 
of thousands of employees and more than 
a million and a half men and women who 
have invested their savings in the business. 


It is more than that. The Bell System 
is an idea. 





It is an idea that starts with the policy 
of providing the best possible telephone 
service at the lowest possible price. 


But desire is not enough. Bright dreams 
and high hopes need to be brought to earth 
and made to work. 


You could have all the equipment and still 
not have the service you know today. 


You could have all the separate parts of 
the Bell System and not have the benefits 
of all those parts fitted together in a nation- 
wide whole. 


Bell System ? 





The thing that makes it work so well in 
your behalf is the way the Bell System is set 
up to do the job. 


No matter whether it is some simple mat- 
ter of everyday operation—or the great skills 
necessary to invent the Transistor or develop 
underseas telephone cables to distant coun- 
tries—the Bell System has the experience 
and organization to get it done. 

And an attitude and spirit of service that 


our customers have come to know as a most 
important part of the Bell System idea. 


Bell Telephone System 








SPECIALISTS 
in 
Pre - Fabricating 
PIPING 


ALBERT 


PIPE SUPPLY 
COMPANY, INC 





William C. West ('11) Chmn. 


Canadian Representatives: 
Upton, Bradeen & James 


English Plant: West Instrument, Ltd. 


52 Regent St. 
Brighton 1, Sussex 
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STEEL PIPE: Wrought Iron * Steel « 
Structural * Cast Iron * Copper- 
Steel* Electric Weld * Seamless ° 
Spiral, Lap & Butt Weld * Shore- 
Dredge * Speed-Lay 


CEMENT-ASBESTOS PIPE: For sew- 
erage and water mains where cor- 
rosion is a problem. 


ALUMINUM PIPE; In standard and 
light walls. All accessories stocked. 


PLASTIC (PVC) PIPE 


SPEED-LAY: Complete packaged 
PIPE SYSTEM for fast-laying, tem- 
porary and semi-permanent lines 
for water, compressed air and other 
services. Write for catalog. 


VALVES, FITTINGS & FLANGES: 
Tube Turns * Dresser * Victaulic 
* Cast Iron or Steel * Forged Steel 
¢ Special Alloys * Water Main 


PILING PIPE: Cast Steel and Iron 
Points * Plates and Shoes * Cast 
Steel * Malleable Iron Sleeves 


COMPLETE FACILITIES for Bending, 
Coiling, Beveling, Swedging, Flang- 
ing, Grooving, Welding, Cutting to 
Sketch, and Threading to most rigid 
requirements. Bitumastic or Cement 
lining — Testing — all to Standard 
specifications. 


S.G. ALBERT '29 © A.E. ALBERT '56 


103-1 VARICK AVE., BROOKLYN 37, N. Y. 


Tel.: HYacinth 7-4900 


TEST TUBE TO TABLE 
(Concluded from page 264) 


test tubes, from there to the pilot plants and, even- 
tually through production and distribution, to the 
American table. 
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ACCURATE TEMPERATURE READINGS 
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WHENEVER witn 
Veri- tebe 


PORTABLE 
PYROMETERS sy WEST 





Many standard and special thermo- 





These rugged, handy precision-built 
instruments are widely used for tak- 
ing spot readings where permanent 
installations are needless and for 
checking other instruments. Each 
mounts a Veri-Tell high resistance 
pyrometer in a gasketed aluminum 
housing, itself contained in practical 
Oak Case with lock and handle. 
Quick, positive service is assured by 
binding posts for attaching thermo- 
couple. Automatic meter shunt pro- 
tects meter when case is closed. 
Fully guaranteed and surprisingly 
low priced. Write for Catalog IE-1. 


4355C W. Montrose Ave. 


couple assemblies including hand 

probes are available to permit read- 

ing— 

e Surface temperature of dies, etc. 

e Temperature of non-ferrous mol- 
ten metal 

e Immersion temperature of hot oil, 
wax, solder pots, etc. 


ASK YOUR DEALER 


W E 5 T bnstvume Ld t. 


CORPORATION 


CHICAGO 
SALES OFFICES IN PRINCIPAL CITIES 





° Chicago 41, Illinois 
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ANSWERS TO SPUTNIK? 


(Continued from page 252) 


of graduate and postdoctorate research on a truly in- 
terdepartmental level with the principal needs of 
national defense. These centers should be devoted to 
broad fields of modern research and their long-range 
applications; the field of modern materials research, 
most familiar to the writer, is only one example. They 
would train graduate students and postdoctorate fel- 
lows, and simultaneously have postgraduate fellows 
from the Services rotating through on an annual basis, 
O The work would be unclassified in keeping with uni- 





versity tradition and directed by a staff of outstanding 


as \Y experts ranging through all fields of science and engi- 
y FEL neering. This staff, while belonging to the faculty of 

the university, should be appointed by the center ac- 

cording to its needs with faculty approval. There will 

be no scarcity of excellent senior staff if we augment 


keeps the plan i 
b P Kes t going the younger generation with outstanding emeritus 
y putting responsibility professors. The departments, in turn, will be 


strengthened by the influx of new talent which shares 


for all electrical 
construction and maintenance their teaching load. 
A junior staff of corresponding excellence could 


in the hands of be provided by revamping our antiquated draft sys- 
tem for the needs of this technological age. If a world 


A. d. WOLFE COM PANY war should ever break out again, it will be a des- 
perate slugging match between the scientists and en- 
gineers of the contending nations, with the rest of the 
Call JAmaica 4-1222 . . . Our 35th Year population as unhappy bystanders. The only sensible 

solution from the standpoint of preventive defense 


measures is therefore to let every student finish his 
(Concluded on page 270) 


Recent books from The Technology Press 6a2 STANDBY 


SCIENTIFIC SOCIETIES 
IN THE UNITED STATES 
by Ralph S. Bates $6.50 
A new edition, revised and updated, of the authoritative 


history of American scientific societies, originally pub- 
lished in 1945. 


THe Tao OF SCIENCE 
An Essay on Western Knowledge and 


2 Harris Avenue, Jamaica Plain 











Packaged 12 mcfh plant designed and 
built by Draketown for... 


Eastern Wisdom * Utility or Industrial standby 
by R. G. H. Siu $4.25 * Peak shaving and augmentation 
An American scientist with roots in the Orient comments * 100% Town or plant supply 
on western philosophy and American educational and A Packaged Draketown Propane Plant will 
business methods. help you reduce demand charges; provide a 
supply - pte | curtailment - a 
» we _ oe at the turn of a valve... or supply that out- 
CERAMIC FABRICATION PROCESSES lying section or plant 100% if desired. 


Slip Casting 
Pressure Fabrication 
Plastic Forming 





Drying and Firing - teal tne 8 aie 
Some Special Processes it 
you have a gas problem, we can help you. 
edited by W. David Kingery $9.50 We operate from coast to coast and overseas. 
Phone or write teday—no obligation. 


Published jointly with John Wiley & Sons 
Order from 


The Technology Press or M.I.T. 
Cambridge 39, Mass. 
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U. S. RAILROADS 
Where Engineers Can Move Ahead Faster 

America’s Railroads offer young engineers a particularly fast track to an interesting and 

challenging future. The reasons are clear. Our railroads are putting through an enormous program 

of automation and modernization. They are vital to America’s economy and defense. And their 

need for you is very great. Their present management teams are looking forward to future 

successors. Retirement rates are currently high; and replacements are brought up from within. 

If you’d like to consider the unusual opportunities and rewards open to engineers of all types 

in railroading, see your placement officer or write us at 30 Church Street, New York 7, N. Y. 

We know you will like working with America’s railroads. We’ve been doing it ourselves for 

many years—in supplying this great industry with Kerite quality insulated wire and cable. 

KERITE CABLE a 
© The KERITE Chet makes the difference. I 
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CHOPPERS 


Eleven types, 
both single and 
double pole. 
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Long life. 

Low noise level. 
Extreme reliability. 
Write for Catalog. 


STEVENS 


INCORPORATED 


ARNOLD 


7 ELKINS STREET 
SQUIH BOSTON 27, MASS 


> AT YOUR SERVICE 


* 
SPECIALIZED ENGINEERING 
SPECIALIZED EXPERIENCE 
SPECIALIZED MACHINERY 

FOR 

TWISTING - FORMING 
STRANDING - BUNCHING 


COTTON « JUTE * MANILA 
SISAL * NYLON «+ DACRON 
ORLON + SARAN «+ PAPER 
POLYETHYLENE + GLASS 


TEXTILE * WIRE + CORDAGE 
and OTHER INDUSTRIES 


HASKELL-DAWES 
MACHINE CO., INC. 
2231 E. Ontario Street 
Philadelphia 34, Pa. 





ANSWERS TO SPUTNIK? 
(Concluded from page 268) 


education up to the highest degree for which he can 
qualify. These students should then be drafted for 
the services of their country with a competitive 
chance for positions in the federal research centers of 
the universities. Here they would contribute to the 
real defense strength by working on urgent research 
problems, helping in the education of the next gen- 
eration, and acquiring in these years a thorough post- 
graduate training. 

Such a program makes everybody the winner, in- 
cluding industry which would get much better men 
and competent advice when needed. Our inherent 
defense strength which rests on outstanding quality 
of men and weapons would be vastly improved; at 
last we would have also the information centers we 
need and not be caught napping again. This program 
should prove to be even self-financing by saving de- 
fense billions which are misspent now. 


Emergency and Long-Range Planning 


There is a desperate urgency in our present situa- 
tion. Our adversary is politically much more cunning 
than we are and his technical strength is surpassing 
ours at a rapid rate. Shortly, we may be confronted 
with an ultimatum to surrender or be annihilated. 
This is the challenge, and against it our response has 
to be measured. How can a long-range program of 
creating federal research centers at the universities 
be justified on this basis? 

In panic, at present we throw all available funds 
into the final production of missiles and rapidly 
antiquating hardware, while fundamental research is 
still starved for funds as before. We have to build 
new real strength into our nation. To create a number 
of prototype research centers at the universities or 
as regional centers for adjoining universities, under 
long-range guarantee by federal funds, will cost no 
more than one of the super-aircraft carriers we are 
building, and the task will take no longer to complete. 
While a carrier is of no value until launched and of 
doubtful value thereafter, the centers, already in 
their initial stages, can serve for information and ad- 
vice, and later will be a mighty source for knowledge 
and defense. Our nation can still be safegyarded by 
scientists and engineers if they — not fettered by un- 
essential tasks and red tape —are freed for an in- 
spired effort combining emergency measures with 
long-range planning. 








William H. Coburn & Co. 
INVESTMENT COUNSEL 
68 Devonshire Street 
Boston 
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AGENCY ORGANIZATION 


GENERAL AGENT 
David G. Hunting 
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CASHIER BETHLEHEM Agency Supervisér Hunting Planning Associates 





Margery Matthews Dist. Off. John M. Strimpte 
I Robert L. Pilon Darlington 
New Business Doughty 
Marguerite Dupell Halberstadt 
Agents: Dewar 
Premium Collection Secretary Lees \ crateiam 


Martha Shepherd 


Mary Falcone Lohmanh Elsie Kupper 
Morris 
Receptionist — Switchboard Agent(s): Fleming proce Dolores Loughran 














Sally Krajewska Spica 
Detached Office — The David G. Hunting Company 
W. E. Gehman for Employee Benefit Plans 
2% John McGinley, Manager 
os Coftection Nancy Green 
y Service , 
gents’ Services Getty Well Agents’ Secretary 
Shirley Chludzinski 











What is this company’s role 
in the progress of a man’s career? 


From the start David Hunting had his sights set on a management career. 
As he puts it: ““The big thing which led me to choose the insurance business 
and New England Life was the good prospect of an early opportunity in man- 
agement. And there were no barriers to keep a man from progressing rapidly.” 

Dave did progress rapidly. After four years of experience in the field and 
home office, he felt he was ready for management responsibilities. New 
England Life did, too. In 1952 we put him in charge of a new agency in 
Philadelphia. , 

Dave now had his own business — without needing to raise capital. He 
had strong financial and administrative support. At the same time, he was 
free to make his own decisions and employ his own ideas. 

In five years Dave has led his agency to a position among the top third of 
all our agencies. Much of this success is due to the competence of the young 
men he personally selected and trained. (His 16 associates average about 
$10,000 yearly income.) Dave’s organization chart, above, shows the extent 
of his present operation. 

New England Life’s role in furthering a career is then essentially this: to 
provide latitude for individual expression in an atmosphere of full company 
support. And this holds true whether a man chooses a management career or 
prefers to develop a clientele of his own. 

If career opportunities of this sort appeal to you, write for more informa- 
tion to Vice President L. M. Huppeler, 501 Boylston St., Boston 17, Mass. 


A BETTER LIFE FOR YOU 


No wonder he points with pride to his organization N W G N 

chart. In five years David Hunting (Amherst ’46; E EN LA D 
MBA Harvard Business ’48) has led his agency toa 

place among the top third of all New England Life Mid 3 I F E Srscrance Company 
agencies. BOSTON. MASSACHUSETTS 


THE COMPANY THAT FOUNDED MUTUAL LIFE INSURANCE IN AMERICA— 1835 


A career with New England Life attracts men from many fields 
banking, teaching, business administration as well as selling. 


Some of our most successful agents have technical backgrounds. 


Raymond P. Miller, CLU, °18, Salem Herbert L. Neitlich, 49, Boston 
Blaylock Atherton, ’24, Nashua Arthur C. Kenison, ’19, Boston 
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TREND OF AFFAIRS 


(Continued from page 250) 





As part of the group of supplementary classroom 
aids which will be co-ordinated with the text, seventy 
20-minute motion pictures on a wide range of physics 
topics are being prepared with the joint co-operation 
of Hollywood film producers and educators. A sub- 
urban Boston motion picture house, Loew’s Water- 
town Square Theater (in Watertown, Mass.) has been 
leased by the Physical Science Study Committee for 
use as a studio in the production of these color sound 
films for classroom teaching. The films will be 
planned and written individually by leading physi- 
cists, including Nobel prize winners, at educational 
institutions and industrial laboratories across the 
country. Thus, a nationally recognized authority will 
be responsible for each film subject, although he will 
work in close association with professional motion 
picture men, producers, and writers. 

While Hollywood producer-director Frank Capra 
will produce two of the films, the majority will be 
made by Encyclopaedia Britannica Films, Inc. By 
combining the efforts of a national committee of 
scientists and educators with the efforts of leading 
film producers, in the new revolutionary approach to 
teaching of high school physics, first-class physics 
teaching could become available to every high school 
in the nation. 

Third speaker on this interesting program was 
John H. Marean, physics instructor in the Reno (Nev.) 
High School who took a year’s leave of absence in 
order to work with the Physical Science Study Com- 
mittee. Bringing to this program the point of view of 
the high school physics teacher, Mr. Marean de- 
scribed the reception the experimental program is 
now receiving in half a dozen schools which have 
voluntarily adopted the program for the current year. 
Next summer it is planned that about 250 high school 
physics teachers will meet at various universities 
throughout the nation to become familiar with the 
new program. From this core, it is hoped, the adop- 
tion of the new physics program can proceed some- 
what more rapidly in the future. At present about a 
dozen private and public schools are participating in 
using and developing the new physics program. The 
private schools are less restricted in their programs of 
instruction than most public schools and are finding 

(Continued on page 274) 
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Consulting Engineers 
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Electric Machinery Control Systems 
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ASK THE 
AEROFIN MAN 


for the practical solution 
to your problem of 


HEAT EXCHANGE 


in heating, cooling, 
air conditioning or process 





AE ROFIN Corrorarion 


101 Greenway Ave., Syracuse 3, N.Y. 
Pioneers in Light-Weight, Extended Surface 








Sangamo Electric Company 
offers you an exciting 
and challenging career 


Other MIT graduates® have found satisfying opportunity 
and fitting rewards with Sangamo—a pioneer manufacturer 
of electric metering apparatus and control equipment. 
Sangamo has steadily grown in stature since 1899, through 
sound, progressive sy spn engineering vision; and an 
outstanding reputation for quality of products, These in- 
clude electric meters, power capacitors, time switches, 
dynamotors, generators, electronic capacitors, recording in- 
struments and military equipment. Besides the main plant 
in Springfield, others are situated at Pickens, South Caro- 
lina, and in Canada, England and Scotland. 


Now is the time to inquire about your opportunity at 
Sangamo. Ask your college placement officer or write di- 
rectly to Sangamo’s Training Director. 





® These MIT men hold important and worthwhile positions with 
Sangamo Electric Company: 


Edward A. Leach, class of 1927 
Vice-president in charge of Engineering 


Roy Ide, class of 1930 
Chief Chemist, Pickens Division 


Herbert Johnson, class of 1943 
hief Engineer 


SANGAMO ELECTRIC COMPANY 


SPRINGFIELD, ILLINOIS, U.S.A. 
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TREND OF AFFAIRS 
(Continued from page 272) 


the new course a most stimulating one. Mr. Marean 
expressed his impatience to get back to his teaching 
post to try the effects of the program on students in 
the Reno High School. 

In place of J. A. Stratton, ’23, M.I.T. Acting Presi- 
dent and Chancellor, who was prevented from at- 
tending because of a meeting in Washington, final 
speaker on the program was George R. Harrison, 
Dean of the School of Science at the Institute. Dr. 
Harrison spoke on the implications of the new teach- 
ing program, and suggested how Alumni and others 
might contribute to its further adoption and _ in- 
creased effectiveness. 


Fall Athletic Résumé 


@ As mentioned in the February issue of The Review, 
résumés of some of the 1957 fall athletic competitions 
have been prepared by the following members of the 
M.LT. Athletic Association staff: Coach Charles Bat- 
terman, on varsity soccer; Coach Benjamin R. Martin, 
Jr., on freshman soccer; and Walter C. Wood ’17, on 
sailing. 

The résumés presented in this issue point out the 
fine spirit displayed by our Tech teams, which led to 
a most successful sports year for the Institute. 


Soccer 

Varsity — The varsity soccer team started practice 
a week and a half before school officially began. 
Through a plan initiated last spring, members of the 
squad and qualified freshmen were invited to come 
back early for pre-school practice, The response was 
fairly good. We practiced twice a day for one and a 
half hour sessions. This proved very helpful in many 
ways: I got to know the boys, none of whom I had 
met before; they got to know each other; and we 
worked on fundamentals. 

What started as an apathetic group (not reporting 
to practice on time, and not reporting to practice at 
all) slowly became, as the days went by, a more re- 
sponsible one. There was plenty of talent, and they 
were beginning to play together. Our first game at 
Amherst was the opening test of a tough schedule. 
At the start of this game, Tech controlled the ball for 
the whole first quarter but did not score; Amherst 

(Continued on page 276) 
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In the manufacture of office machines, Olivetti controls 
every step of production; even many machines and tools 
used in making parts are Olivetti-made. This permits 
close quality-control and results in exceptionally high 
standards of precision and dependability. On most 
Olivetti machines the guarantee period is a full year 
instead of the usual 90 days. 


Olivetti products include electric, standard and portable 
typewriters, adding, calculating and bookkeeping ma- 
chines, dictation machines, teleprinters, visible filing 
systems, filing cabinets and machine tools. Olivetti 
products are made in 6 countries on 3 continents, sold 
in 106 countries. In the United States Olivetti sells 
typewriters and figurework machines through branch 
offices and through dealers in 48 states. Olivetti Corpora- 
tion of America, 580 Fifth Avenue, New York 36, N. Y. 
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The Olivetti Divisumma 24 high-speed 
printing calculator carries figures for- 
ward, combining many individual com- 
putations into a single continuing calcu- 
lation. This eliminates re-entries, a com- 
mon source of error, and saves time. The 
machine, with its single 10-key keyboard 
and unique automatic constant and 
memory, is easy to operate. 
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GEARS 


Made to Your 
Specifications 


You and we can form a 
team—you to draw up 
the specifications; we to 
make the gears—that 
will be profitable to 
both of us. Gears of all 


types, all sizes, all ma- 
terials. Design-engineer- 
ing service available. 


Custom Gears 
Exclusively 


DIEFENDORF GEAR 


CORPORATION 
Syracuse 1, N. Y. 


DIEFEND:O:AF 


GEAR S 
STAMINA of BROOK A.C. MOTORS 


is no coincidence! 

















Design is based on over half a century of ex- 
perience. Built to surpass NEMA Specifica- 
tions, yet cost no more than ordinary motors. 
Single and polyphase. All major types. 1 to 600 
HP. Shipped from stock. 











@ Long-life windings are 
triple impregnated and 
baked. 











@ Internally-ribbed, shock 
resistant iron frame, 


@ Generous bearing lub- 
rication capacity, 


@ Bearings two sizes 
larger than customary; 
yet, still replaceable 
from any standard 
bearing stock. 


@ High tensile steel, pre- 
cision ground sheft and 
balanced rotor assem- 
bly. 





@ Positive identification 


of leads. 


worlds most respected motor 
BROOK MOTOR CORPORATION 


3553 W. PETERSON AVE., CHICAGO 45, ILL. 





Factory Rep Wareh Dealers, Service Statiens, in Major Cities. 


PETER L. LOEWE "31, Vice President 
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TREND OF AFFAIRS 


(Continued from page 274) 





scored three quick goals before the half. We were 
down 3-0, and with one minute to go in the half, 
Manoel Penna, 60, scored. We came back after the 
half to score two quick ones, both scored by Kenneth 
Evans-Lutterodt, ‘60, to tie the game which went 
into overtime and ended in a tie. This was a crucial 
game and the boys were pleased at having had the 
ability to fight back and overcome a one-sided score. 

We won the next six games, beating Worcester 
Polytechnic Institute, Boston University, Tufts, U.S. 
Coast Guard Academy, Harvard (this game saw su- 
perlative playing by everyone, particularly Rodolfo 
Segovia, 58, the goalie, and Sivavong Changkasiri, 
58, fullback), and Brown; then losing to Springfield; 
and winning our final game against Dartmouth. In 
the final standing in the New England League, M.LT. 
was second, behind Springfield, and ahead of Har- 
vard., 

The M.L.T. soccer team was composed of a very 
fine group of boys. They worked hard, practiced re- 
ligiously, and had spirit and a strong team feeling. 
They were unique in their international composition, 
about 15 countries being represented (Ghana, Leba- 
non, all South American countries, Esthonia, Korea, 
Siam, and so on), and they got along very well with 
each other and with me. As a result of the publicity 
they received, we were invited to, and made, a tape 
recording for the Voice of America, which will 
spread the name of M.I.T. and M.I.T. soccer all over 
the world. The enthusiasm for soccer among the team 
members led to the formation of an active M.L.T. 
Soccer Club, which has endowed awards for out- 
standing players, and in general will do a good job in 
promoting and publicizing soccer at Tech. 

Our captain-elect for next season, John H. Comer- 
ford, 59, was an outstanding player, a vital part of 
our defense, and is an outstanding boy. The forward 
line, composed mostly of sophomores, was the best I 
had seen in New England, and with more work on 
positional play and teamwork should be even better 
next year. The loss of our goalie, Segovia, and full- 
back, Changkasiri, will be felt. 

This was a most successful season, not only record- 
wise, but also in the strong team feeling developed, 
and the interest shown in M.I.T. soccer by the 
players, the students, and many of the Faculty. 

Freshman — The recently completed freshman soc- 
cer season again proved that there is nothing quite 
as important as high-grade material when it comes 
to establishing a winning team. The Beaver yearling 
booters skinned shins with seven opponents and won 
three, tied two, and lost two games. 

Wins were recorded at the expense of Medford 
High School, Windham College, and Tufts Freshmen. 
Exciting ties were played with Harvard Freshmen 
and Phillips Exeter Academy. Losses were to Brown 
Freshmen (in overtime) and Andover Academy. 

High point of the season was the unexpected win 
over Tufts Freshmen in the final game. In this contest 
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D. LEE NARVER 


STANFORD '14 Telephone TRinity 8201 





SYSKA & HENNESSY, INC. 


Engineers 


John F. Hennessy ‘24 John F. Hennessy, Jr. °5! 





CONSULTATION + REPORTS 
WASTE DISPOSAL * WATER SYSTEMS 
New York City 


DESIGN 
POWER PLANT 








CHAUNCY HALL SCHOOL 


Founded 1828. The School that specializes in the preparation 
of students for the Massachusetts Institute of Technology. 


Ray D. Farnsworth, Principal 533 Boylston Street, Boston, Mass. 














LEONARD CONSTRUCTION COMPANY 
Engineers and Contractors 
SINCE 1905 


IN THE AMERICAS AND FAR EAST 
37 South Wabash Ave. 
Chicago 











ROTH LABORATORY 
FOR PHYSICAL RESEARCH 
Serving Industry in these fields — 


ELECTRONICS MATHEMATICAL ANALYSIS 
AUTOMATION RESEARCH MANAGEMENT 
MEDICAL PHYSICS ‘ANALOG COMPUTERS 
ULTRASONICS INSTRUMENTATION 





1240 MAIN STREET * JAckson 7-8474 
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TREND OF AFFAIRS 


(Concluded from page 276) 


the Baby Beavers tied the game in the last 20 seconds 
and won in overtime. 
Sailing 

The sailors, led by team captain William S. Wid- 
nall, 59, and C. Dennis Posey, 59, have had a suc- 
cessful fall season, winning the U.S. Coast Guard 
Academy Quadrangular, the Jack Wood Pentagonal, 
the Henry B. Nevins Trophy, the Erwin H. Schell 
Trophy, and the newly created Sloop Championship 
—sailed in Ravens at Coast Guard Academy. They 
finished fourth in the Danmark Regatta and third in 
the Oberg and War Memorial Trophy Regattas, all 
of which were won by Boston University sailors, who 
now have a fleet of Tech dinghies on the Charles 
River. M.L.T. finished third behind Brown and Yale 
Universities at Providence in the C. Sherman Hoyt 
Regatta, the only major event not won by Tech or 
Boston University. 

During the summer months, Posey won the Massa- 
chusetts Bay Monotype Championship and, sailing 
under the Nautical Association burgee and with an 
all-Tech crew, captured the Benson Trophy, emblem. 
atic of the Senior Men’s Championship of Massa- 
chusetts Bay. In the New England Championship, he 
lost by a single point to George D. O'Day who went 
on to win the Mallory Cup, emblematic of the Men’s 
Senior Championship of the United States. Also dur- 
ing the past season, Posey won the Atlantic Coast 
Thistle Championship and, with coed Carol M. Dor- 
worth, 60, as crew, sailed one of the Tech Fireflys to 
the North American Firefly Championship in a field 
of 27 boats at Seneca Falls, N.Y. 
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consultants e engineers e constructors 
Processing plants. Bulk materials handling and storage. Conveying 
systems. Ore and minerals processing. Bridge, expressway and 
interchange design. 
JOHN F. MEISSNER ENGINEERS, inc. 
300 West Washington Street 
Chicago 6, Illinois 


R. C. MEISSNER °43 ANdover 3-1944 


LOCKWOOD GREENE 


ENGINEERS—ARCHITECTS 
Professional Service from Site Selection to Plant Completion 


Plant Location Studies 
Site Investigations 
Complete Design 
Supervision of Construction 








APPRAISALS 
BOSTON, MASS. 
316 STUART ST. 


REPORTS 


Spartanburg, S. C. 


New York 
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PROFESSIONAL CARDS 





JACKSON & MORELAND, INC. 
Engineers and Consultants 
DESIGN AND SUPERVISION OF CONSTRUCTION 
REPORTS—-EXAMINATIONS—APPRAISALS 


MACHINE DESIGN—TECHNICAL PUBLICATIONS 
BOSTON NEW YORK 








FAY, SPOFFORD & THORNDIKE, INC. 


Engineers 
Airports, Bridges, Turnpikes 
Water Supply, Sewage and Drainage 
Port and Terminal _Works, Industrial Buildings 
Designs Investigations 
Supervision of Construction 


Boston, Massachusetts 





GANNETT FLEMING COoRDDRY 


AND CARPENTER, INC. 
Engineers 
HARRISBURG, PA. 
Branch Offices: 
Pittsburgh, Pa. Daytona Beach, Fla. Philadelphia, Pa. 
Expressways, Toll Roads, Bridges and Airports. Traffic & 
Parking. in Water Works, Sewage, Industrial Wastes 
and Garbage Disposal. Appraisals, Investigations and 
Reports. 


CLEVERDON, VARNEY & PIKE 


Consulting Engineers 


Heaserr S. Cievenvon *]0 Wave F. Prax *15 


Joun A. Dow ‘23 Hazoww E. Paocros °17 


Structural Designs Foundations 
Heating, Ventilating, Electric and Plumbing De 
signs, Industrial Buildings, Reports, Investigations 


120 TREMONT STREET BOSTON 8, MASS. 








Eapiz, FrEuNp & CAMPBELL 
Consu.ttTinc ENGINEERS 
500 FirrH AVENUE New York 36, N, Y. 
Mechanical — Electrical — Sanitary 
Air Conditioning — Power — Process Layouts 
James K. Campbell *11 





METCALF & EDDY 
Engineers 
Water, Sewage, Drainage, Refuse and 
Industrial Wastes Problems 
Airports, Laboratory, Valuations 
Statler Building, Boston 16, Mass. 


MAURICE A. REIDY 


Consulting Engineer 
BRIDGES BUILDINGS 
STRUCTURAL DESIGNS FOUNDATIONS 
CONSTRUCTION CONSULTANT AND ARCHITECTURAL ENGINEER 


Estimates and Appraisals 
101 TREMONT STREET BOSTON, MASS. 





Cuarves NELSON DEBES AND ASSOCIATES 
ENGINEERS AND CONSULTANTS 
Architectural — Mechanical — Electrical — Structural 
— Sanitary 
Industrial, Commercial and Municipal Projects 
915 EAST STATE ST. ROCKFORD, ILL. 
C. N. Dees °35 








THE KULJIAN CORPORATION 


Consultants « Engineers ¢ Constructors 


UTILITY @ INDUSTRIAL @ CHEMICAL 
Power Plants (Steam, Hydro, Diesel), Textile Plants, 
Water & Sewage Works, Oil Refineries, Pipe Lines, 
Army & Navy Installations, Air Fields, Hangars 
H. A. Kuljian ‘19 A. H. Kuljian "48 


1200 NO. BROAD ST., PHILADELPHIA 21, PA. 


Moran, Proctor, Mueser & RUTLEDGE 
CoNnsULTING ENGINEERS 


Foundations for Buildings, Bridges and Dams; 
Tunnels, Bulkheads, Marine Structures, Soil Studies and 
Tests; Reports, Design and Supervision 
WittraM H. Mueser °22 Puiuie C. Rutiepce °33 
415 Madison Ave., New York 17, N, Y. 








Fasric Researcu LAsorartories, INc. 


Research, Development, and Consultation 
In the Fields of Fibrous, Organic, and Related Materials 
1000 Providence Highway Dedham, Mass. 
(At Route 128 and U.S. 1 Interchange) 
E. R. Kasweiu, °39 


W. J. Hameuncen, ‘21 K. R, Fox, "40 


BREWER ENGINEERING LABORATORIES 


Consulting Engineers 


Electric Strain Gage Testing @ Stress Analysis 
Strain Gage Amplifiers @ Strain Gage Switches 
High Temperature Strain Gages 

MARION, MASS. 


G. A. Brewer °38 


TEL. 103 
S. P. Cammack °S7 














GILBERT ASSOCIATES, INC. 
ENGINEERS AND CONSULTANTS 
Maleolm G. Davis °25, Vice President 
Allen W. Reid ‘12 E. C. Edgar °35 
Steam, Hydro, Diesel Power Plants; Industrial Structures; 
Plant Safety, Utility Rates, Valuations, Reports; 
Large Scale Purchasing; Chemical Laboratory 


New York @ READING, PA. @ Washington 
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CapiTroL ENGINEERING CORPORATION 
CONSULTING ENGINEERS 
Design and Surveys 
Roads and Streets 
Sewer Systems Water Works 
Planning Airports 
Bridges © Turnpikes © Dams 
Executive Offices 
DILLSBURG, PENNSYLVANIA 
Washington, D.C. Saigon, Vietnam Rochester, N. Y. 
Robert E. Smith "41, Vice President 
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Gifts by Will 


Massachusetts Institute of Technology 


The tale is told of Almustafa, the prophet, who, having awaited for many years the 
ship that would return him to the place from whence he came, was making the final 
descent to the shore when the folk of Orphalese crowded about him. They besought 
him before departing to “disclose us to ourselves, and tell us all that has been shown 
you of that which is between birth and death.” 

With words of wisdom, an answer appropriate was given to the woman holding 
a baby, to the ploughman, to the merchant. Begged one, “Speak to us of GIVING,” 
and the prophet replied: 

“It is well to give when asked, but it is better to give unasked, through 
understanding; 

And to the open-handed the search for one who shall receive is joy greater 
than giving. All you have shall some day be given; 

Therefore give now, that the season of giving may be yours and not 
your inheritors’.” 

Through the years the prophet’s words have held true, for even today he who “through 
understanding” includes the MASSACHUSETTS INSTITUTE OF TECHNOLOGY as 
a beneficiary in his will can experience thereby a two-fold satisfaction. The successful 
culmination of his search for a worthy recipient and the anticipated results his generosity 
will assist in accomplishing. These satisfactions give an added value to the span of man’s 
days and project his usefulness to his fellowmen far into the future. 

The Massachusetts Institute of Technology because of the high quality of the education 
given its students, its effective research work for aiding America in peace as well as in 
war, and the high character of its governing body and academic staff qualifies as an insti- 
tution for serving our American ideals for the present and in the years to come. 

But the search, the finding, and the anticipated accomplishments are not enough; for 
without the properly-worded record, man’s plan for the future may go awry. Hence the 
prophet’s importuning, “— give now,” should be heeded. The giving need not be an 
immediate physical transaction, for written directions replace the spoken word when the 
speaker is no longer present, and a donor can frequently make by will a gift which is 
larger than he can while living. Truly, “it is well to give when asked, but it is better 
to gwe unasked, through understanding.” 

A booklet “Gifts by Will,” outlining different forms of bequests to M.LT., is available 
to you or to your attorney by writing to: 


Director of Development 
Massachusetts Institute of Technology 
Cambridge 39, Massachusetts 
* “The Prophet” by Kahlil Gibran 


better to give unasked, through understanding.”* 
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Variac moro: SPEED CONTROL 


for D-C Motor Control from A-C Lines 


Variac Motor Speed Control allows maximum 
motor performance — motor delivers rated 
torque at any speed from rated to stalling. 


Torque pulsations prevented by effective filter- 
ing of ripple currents. This is important for pre- 
cision machine operations such as grinding and 
lapping. 

High starting torque permits quick starting 
under full load conditions. 


Good regulation allows smooth, slow starting of 
machines performing critical processes. 

No electronic tubes — instant warm up and long 
life with minimum maintenance. 

Motor can be stopped or reversed at any speed 
with one switch. Dynamic braking is a standard 
feature on all controls above 1/15 hp. 
Wide-range, smo-o-oth speed variation is pro 
vided by a Variac" continuously-adjustable 
autotransformer. 


Fifteen models are available covering motor ratings from 1/15 hp to 1¥y hp. Choice of either cabinet 
model for installation in existing equipment, or stripped-down design for use as original equipment 
by machinery manufacturers. Write for complete information. 
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1% hp Variac Motor Speed Control installed on Heald Grinder at 
Textile Corp., Roselle, N. J. Improved speed range, especially the 
to operate at slow speeds, permits high-quality internal grinding: 
material up to 30 inches in diameter. This “non-mechanical” sf 
control eliminates vibrations caused by gear boxes and chain drives 


lat le MOTOR SPEED CONTROLS 
@® Manufactured Exclusively by 


GENERAL RADIO Company 


WE SELL DIRECT 





275 Massachusetts Avenue, Cambridge 39, Massachusetts, U. S. A. 


Broad Avenue at Linden, Ridgefield, N. J. NEW YORK AREA 


8055 13th St. Silver Spring, Md. WASHINGTON, D. C. 


1182 Los Altos Ave., Los Altos, Calif. SAN FRANCISCO 


or West Concord, Mass. 


1000 N. Seward St. LOS ANGELES 38 
1150 York Road, Abington, Pa. PHILADELPHIA 
6605 W. North Ave., Oak Park, Ill. CHICAGO 


In CANADA: 99 Floral Parkway, TORONTO 15 





Prices are net, FOB Cambridg@ 








